























A JOURNAL OF MANUFACTURES, HARDWARE, METALLURGY AND INVENTION. 





—— 





VOLUME XXI. 


CLEVELAND, O., FEBRUARY 2, 1888. 


NUMBER 6. .. 








UNIVERSAL RADIAL: 
>, RADIAL DRILLING MACHINES 


ba THREE DES tGNS 


SIX SIZES 
+ EMBODY ALL DESIRABLE FEATURES 


1,5 PRICES$450 2S UPWARD 
fe UNIVERSAL RADIAL DRILL 








Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 


Late Examiner U. 8. ogy Snag Fight years 
experience in Bxamining Prices moder- 

—— pore y Write or call for 
Serta 


34 jr OS Building, CLEVELAND, 0. 





TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS, 
WIRE BANK RAILINGS, 


PLANT STANDS, 
FIRE PROOF LATHING, &c, 
238 Summit Street, TOLEDO, 0 





THE DANCLER 
Oil & Gasoline Vapor Torches 


The best and most bril- 
liant and economical light 
ever got out for lighting 
machine shops, fonndries, 
rolling milis, and where 
a brilliant, economical 
light is desired. 100.000 
now in use throughout the 
,» U.S. For further particu- 
lars address the 


Dangler Stove Mfg. Go. 
CLEVELAND, 0. (143m 








E. C. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF 








CROSS-CUT, CIRCULAR, BAND AND GANG SAWS. 


FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality One-Man and Narrow Cross-Cut Saws. 





ALL LUMBERMEN REQUIR& CROSS-CUT SAWS. 


USE ONLY THE BEST. 


Our CROSS-CUTS are acknowledged as “Incomparably the best in use,” and are. 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 





WE CARRY IN STOCK A LARGE ASSORTMENT OF 


Brown & Sharpe’s Standard Cut Gears and Gear Cutters, 


FROM 4 TO 20 PITCH- 


Parikim & Bosworth, 
CLEVELAND and CINCINNATI. 


Guid ae aN Stel eD dae te we tata 


Old Files Re-cut, and 
warranted supericr to 
an po cananee eut or 
lea mipered 

D Orders b by Mail Saestve 
Prompt Attention. 

142 & 143 WN. Water-st" 
CULUMBDS, O.(62ly 





MANUFACTURERS OF ALL 
—KINDS OF— 


HAND-CUT 


Files & Rasps 


Extra Tempered. 








' Bmery Wheel Machinery. 


J, WENDELL COLE, ME. 








The Midvale Steel Company Steel, 


W. F. THORNTON, Sales Agent, 





PATENTS. 


M.D.&L.L. LECCETT, 


Attorneys at PatentLaw 
Patenta obtained. oe the bk ona temas and 


Masonic Building. ouav ELAND, °. 
KENDALL & ROBERTS’ 


Improved Hoisting Engines, 


Single and Double Geared. sing] Doub 
Friction Dison tiene or Doub. et A mage 
verse Link Motion or net 
th or without eimeanie “ge 


Ba. L Salting 





Steam 


ae Saas 
Ped 


Soe 
SEND FOR CATA Rivinaci E. 


E.H. JONES & CO., - 


223 and 226 River St., CLEVELAND, 0. 





VULCAN IRON WORKS. 
THOS. MANNING, JR. & CO., 


MANUFACTURERS OF 


STEAM ENGINES, 


Air Comenginens, | Pneumatic Hoists, and 
General hin 
100 to 110 Merwin St., 
53-ly 


ery. 


CLEVELAND, 0. 








‘49 WILSHIRE BUILDING. Telephone 1107. 


CLEVELAND. 0. 



















JAPROVED Brick Pa a 


: «~rBessemer five, 
~ (AY (USHERS, GRRIERS. a Kya |ARD Surruigs, Wes &uvctip Ave, Room4. 4 Over 3,000 of them in Daily Use. 
ARROW; RDRIOM IS OS Llevelaya, LH. 
a flake § Truck. This cut isa fac-simile of the appearance of a No, 5 Heater at 


Loe + OfFice & WonKS, 


e fine Fore Pr. STILWELL’S 
Brick eK i _ S e Patent Lime-Extracting 
AUG.24.'84¢ 






Combined. 


3 ccoarommans 


« 
iS SHV OKRGEEES SEH © 
eo. 











boiler. Thoroughly tested. 











1, M. Schoonmaker Coke Co. 


Manufacturers and Shippers of 


Connellsville 


Capacity of Mines, 2,600 Tons Daily. 
iding Connections with all lines of Railroads. 
Office, 120 Water Street, 


Pittsburgh, Pa. 








Heater had been running two weeks. 
Illustrated Catalogues. 


Stilwell & Bierce Mfg. 


DAYTON, OHIO. 


Heater and Filter 


Is the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 


work on ordinary lime-water when the door was removed, after the 








Co., 








TELEPHONE 2312 





















FOREST CITY FILE WORKS. 
Tx he ~ MooREsS BROS., 


FILE rere RASP MANUFACTURERS 


' We makea spnclalty of Flies of Files made from Extra } Office;26 som LEVELARG. gg Center St. 
g ° 


ESTABLISHED 1876, © 





































General Agents = 
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Steam Pum ps. 


Improved Duplex Pumps 
With Patented Removable Water Cylinder. 


Special Patterns for Fire Pro- 
tection, Hydraulic Elevators 
and Heavy 


The improved Dayton Cam Pump. 
OF WATER. "Pumping G and for Ready fab 
The Smith-Valle Co., 


DAYTON, OHIO, 


TE ——_ 


Mount Joy Steam Heater 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER CO.. 
MOUNT JOY, PA. 


Self Feeding Magazine. 
Self Draft Regulating. 
Reputation Established. 


Send for Catalogue. 


FREIGHT AND PASSENGER 


Midahisslakied S97 ok the ae Geulcer Ree 





04-ly 
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W. 5S. TYLER, 


a 


MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 
AND ALL KINDS OF 
Architectural Wire and Iron Work. 


BE, H. ALLEN, 


ent. Sec. & Treas. 


CLEVELAND. OHIO. 
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Chain Pump Pi 
men & Rxpandios. W. 
Pumps; also pol in ret 
Chain—best quality, Special in- 
jucements to parties 

sar lots. Correspondence 


* Champion Rubber Bucket 


AND CHAIN PUMP. 


Manufactured $F Crawford 


esate. OHIO. 
Drckets, 6 — 


ordering 












5210m 


E. T. BARNUM, 


MANUFACTERER OF 


tf. Wire and tren Work, 


Wire and Iron Fences, Iron 
ce-Railing, Balcony 
icapes, 
Cresting and Fenials, 
Send for Catalogue. 


DETROIT, MICH 




























0 as to 
ua etill 





163 Lacock Street, 
ALLEGHENY, PA. 


Toe Sranpine SEAM 
allows of an easy 
secure fastening, keeping 
the pipe far enough from 
the wall to make any over- 
flow from the eave mess 9 
“ead, run down thes 

nd not the wall ; an 
. pen, in case of "freezing, 
revent burting, 

remain dcuble- 
ocked and water-tight. 


OOS 


Made in 6 foot lengths of 
a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 


THE IRWIN & REBEN 


PATENT 


EXPANDING WATER CONDUCTOR. 


MANUFACTURED BY THE 


’ §. S. S. Conductor Co. 










LIMITED, 


an 


onli 


or Leaded 





L. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


The Wictor Saw Filer 


oo ee ee b Milkenighes 
m so’ 

bo Pe Carpente Ron ‘Farmers, nn 

every saw user. For Seti and terms, 





No. 204 East First St., 
= Agents Wanted. [22ly] DAYTON, 0. 


J AMES P. WITHEROW, 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 
General Agent for 


Whitwell Fire-Brick Stoves and Clapp-Grifiths Patents 


For the Manufacture of Soft Steel. 


Spedially 3 adaped for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods. Stay Bolts, Stam 
wee lates, etc. Will contract to completely erect, equip and place in Sgn he: mgs Bag 
furnaces, Whitwell stoves, and steel plant s as above. As I man at my own 
-~orks every sopertene ne: to blast furnace ad seal wan works construction 
can guarantee promptness and sacisfacti 


FREE SITES 


Manufacturing Establishments. 


Free sites and free gas for fuel are given to first-class manufacturing enterprises, 
who propose in good faith to locate at Findlay, Ohio. I will be glad to 
correspond with persons controlling such concerns, and 
will give personal attention to visitors. 
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sinoe the Ist of February, 1887, and in no case has the property failed to 
appreciate at cash 25 per cent. per week on the total 
amount of purchase money. 


WILSON VANCE. :. FINDLAY, O. 


PHOENIX IRON WORKS. 


W. H. Thompson, Proprietor, 
builder of 


‘Steam Power Granes 


FOR ALL PURPOSES. ALSO 
Turned Shafting, Couplings, Hangers, etc. 


Gear Cutting. 


Wason Street bet, St. Clair and Superior, 


GLEVELAND. v 
"Enterprise Boiier Works 


Beatty & Klipp, 
All Kinds of Steam Boilers, 


Sheet fron and Plate Work of all Descriptions, Oil and Water Tanks, 
iron Roofing. 

















* South Market Street, Youngstown. O. 
Repaire Promptly and carefully attended to. @ 0d Facilities forfshipping. 


And Ceneral 


I buy and sell real estate on commission; have sold nearly a half million dollars worth 


|; HUCHES BROS. 


MACHINISTS 
and Manufacturers of 


Steam Pumps, 
Hydraulic Presses, 






Machinerv. 


—— 
Elm, cor. Washington Street CLEVELAND. 0. 


GLASS Corrosive walva sent, ned 


MYERS! 








Robt. J. Schaeffer & Co., Mfrs, | "wack 








J. Mz. Allen, Pres. Wm. B. Franklin, V. Pres 
J. B. Pierce, Sec’y. 





GEO. P. ‘BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 


9 Chief Inspector. 


E. GOULD & EBERHARDT 
NEWARK, N. J 
Eberhardt’s Patent 


AUTOMATIG 


GAR GUTTER, 


18in, Bin. 36in. 50 in. 
6vin. 8tin. Sises. 












**Experts pronounced it 
the best ”’ 





RUBBER STAMP forthe WORLD 
c. J. CONC 7LY, & CO. 
(Establis..ed 


RUBBER ‘STAMPS 
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A NEW UNIVERSAL MILLING MACHINE. 

The machine illustrated herewith, has been brought 
out by Messrs. W. R. Eynon & Co., of Cleveland, and 
has points, which, the manufacturers think, are worthy 
of note and of special interest to any who intend pur- 
chasing such a tool. The machine is very heavy and 
rigid, being full back geared, and having six changes of 
speed. This makes it adapted for general machine 
work, as well as for tool-room work. Table hasan auto- 
matic feed of 23’’, will drop 16’’ below spindle, and has 
movement of 6’ in line with spindle. These movements 
are graduated to the thousandth part of aninch. With 
the Universal head attached, gears, spur and bevel, up 
to 11’ in diameter can be cut, also reames, tape, straight 
or taper, angular mills, etc. The different spirals ob- 
tainable, range from 1 turn in 4’’ up to 1 turn in 6 feet, 
either right or left handed. All actuating screws are of 
large size, and made of best stee], and where necessary, 
all parts are either tempered or case-hardened; in all 
places of wear means is provided for taking up lost mo- 
tion. With this machine is furnished change of gears 
for different spirals ; three index plates with large range 


the year of 388,621 tons. Of this make no fewer than 
1,222,732 tons were ingot iron, containing under 17 per 
cent. of carbon, which is high testimony to the value of 
the material produced. The total production in England 
was 864,526 tons, an increase of 106,060 tons upon the 
twelve month; and of this aggrezate 233,258 tons contained 
under 17 per cent. of carbon. The total continental 
make was 1,337,726 tons, an increase over the year of 
282,561 tons. The respective continental countries and 
their makes were:—Germany, Luxemburg, and Austria 
combined, 1,102,496 tons, an increase on the year of 
218,637 tons; France, 174,271 tons, an increase of 
51,560 tons; and Belgium and other countries, 60,959 
tons, an increase of 12,364 tons. We believe the progress 
of the basic process will be great within the next few 
years, and the recent decision of Lloyds, and the im- 

















of divisions, and tables explanatory of same; a 6’’ uni- 
versal chuck, No. 1 power milling vise, 
wrenches, hand wheels, ete. Cvcuntershaft 
should run about 125 revolutions per min- 
ute. Messrs. W. R. Eynon & Co. are gain- 
ing an enviable reputation for the excel- 
lence of their specialties. 
Sea RR: 
Detecting Leakage in Pipes. 

Mr. W. P. Gebhard tells how those who 
are neither plumbers nor sanitary inspectors 
may locate the slightest leakage in water 
pipes by introducing essence of pepper- 
wintinto them. The best place to do this 
is outside on the top of the roof, because 
if the odor is released in a room or around 
a fixture, even for an instant, it would be 
impossible to detect a leak afterward. 
Whoever applies the peppermint should 
remain on the roof, as he would otherwise 
carry the-odor on his clothes into the house. 
As tothe best means of using the pepper- 
mint, some persons pour an ounce ortwoof 3% 
pure peppermint into a pail of very hot 
water, and pour it into the soil pipe, while ~ 
others pour in the oil and follow it with 
hot water, taking care while the search is 
conducted below to cover the top of the 
soil pipe above the roof. There is thus no 
chance of escape, unless through leaks in 
the pipe, and a careful examination of 
every line of pipe, and around each fixture, 
will readily enable the investigator to deter- 
mine where, if any, there is a leak. Care 
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A NEW UNIVERSAL MILLING MACHINE. 


FIRE PRECAUTIONS IN BERLIN. 





The police authorities of Berlin, Prussia, have pub 
lished the following orders regulating the arrangements 
where fires are used in wood-working shops in that city. 
These orders are founded on the building inspection 
ordinance of January 15, 1887, for Berlin and its en- 
virons : 

1. The wood shops must have solid principal walls of 
brick or stone. 

2. When there are persons dwelling over wood-work- 
ing shops, the floors of such dwellings must be fireproof 
(feuerfest), and any woodea floors must have ceiling below 
piped and pastered, and the plaster covered with corru- 
gated sheet iron: 

3. In arrangements for heating wood-working shops 
during winter, or for drying purposes, no kind of me- 
tallic stoves or pipes for the same shall be used. Stoves 
must be of stone or tiles, and so arranged that they can 
be supplied with fuel on the outside only of the work- 
rooms, or in a fireproof projection at least 59 inches iu 
height and 20 inches in depth. Any iron covers which 
may be upon such stoves must be protected with at least 
two thicknesses of tiles or slates Jaid in mortar. For 
conducting smoke from stoves to chimneys 
only flues built in walls shall be used. 
Wood-working shops having in one or in 
several rooms a superficial area of 9,700 
feet must conform to the following pre- 
scribings: 

(a.) Among dwellings, wood-working 
shops and the needful storage room there- 
fore shall be permitted only when they are 
entirely isolated from the dwellings that 
may be located above them, by fireproof 
floors (as before stated), and when the 
dwellings have one or more staircases sep- 
arated from the workshop by substantial 
walls. 

(b.) The stairways to such workshops must 
be fireproof, and doors leading thereafter 
to interiors made of iron. Doors must 
open outward, and be self-closing. Such 
doors are not to have wooden cases, or 
other wooden supports. 

(c.) For each workshop there must be a 
separate glue heating room, having thick 
brick walls, ceiling vaulted, and flour and 
ceiling below of non-inflammable materials. 
There must be an iron door at the entrance 
to this room, and between the door, wben 
open, and the heating furnace a distance of 
at least 20 inches. So-called “glue heaters” 
are not permitted. 

(d.) Every workshop must have a sepa- 
rate shavings bin, located in the cellar, or 
upon solid ground outside—constructed on 


should also be taken that while the examination is being portance of the new slag manure will add further | the four sides of thick walls, vaulted above. This bin 


made none of the fixtures shall be discharged, as other- 
wise the air in the pipes laden with the peppermint odor 
might find its way into the rooms.—[Scientific American. 


<> 
oe 





Basic Steel. 


It seems but yesterday since the wiseacres, who pre. 
sume to forecast the future of all improvements, though 
they sadly lack of knowledge reasonably expected from 
prophets, were predicting the failure of the Thomas- 
Gilchrist process. It would serve no good purpose to 
rake up the ashes of the dead-and-gone objections that 
were urged against the basic process, as it has, like all 
valuable improvements, risen to the surface, and its 
progress is seen in the annual returns issued by the co- 
inventor Mr. Percy C. Gilchrist. The total make of the 
twelve months was 1,702,252 tons, being an increase on 





impetus.—[London Iron and Steel Trades Review. 
atti Mik 


The Eifel Tower. 


The much-talked of Eifel tower in Paris is progress- 
ing slowly. It has already reached a height of 170 feet, 
or about one-sixth of the 1,000 feet it will attain when 
completed next year. It is to be the great attraction of 
the international exhibition, and at the top, which will 
be reached in four lifts, will be a large restaurant for the 
benefit of those who by the ascent into the skies at 5f. 
a-head are rendered somewhat “ peckish.” 
ae 

An engine for a Sound steamer has just been 
ordered from Detroit engine-builders that will have 
44-inch cylinders, 12 feet stroke, and feathering wheels 
26 feet in diameter, 








must have a separate entrance from the courtyard, closed 
by an iron or an iron-plated door.—[Assecuranz 
(Vienna). 

A “NEW DEPARTURE” is, we understand, about to be 
made by Messrs. Hardie & Gordon, Iron Founders, 
Dumbarton. The firm, which supplies the local ship- 
building yards, as well as others on the Clyde, has 
hitherto confined its operations to iron castings, but the 
popularity of steel both for ship construction and marine 
engines has necessitated a change, and arrangements 
are being made so as to enable them in future to pro. 
duce steel castings.—[Glasgow Engineer. 

a 

CANADA takes nearly 2,000,000 tons of anthracite and 
bituminous coal each year. 
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White’s Flexible Metalic 
FILLET. 


*- 





For PATTERN MAKERS, FOUNDERS & MACHINISTS 





ee — 


For Price List and Clreular, Address:— 


ALEX D. CUNNY, 


132 & 134 E.SecondSt., - 





THEORET ERY WONT 


PATTERN WORK OF ALL KINDS 


DOODEN POLISHING WHEEL 


b 





r CICINNAT: OHI 


Cincinnati, O. 











THE LIGHT RUNNING | 












Sa, 


Me. 
SEWING MACHINE 


SIMPLE 








STRONG 








FOR WHEELBARROWS 











SEWING MACHINE 
THE ONLY 


THAT GIVES 





SEWING MACHINE CO. 


ORANGE MASS. 
30 UNION SQ.NY. CHICAGO ILL. 
ST. LOUIS MO.ATLANTA GA. > 















= JI FOR SALE BY —— _| 








WVEST’S 


MOULDERS’ TEXT - BOOK : 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods anid origins! ru 
btaining good, sound. clean castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experiencs. 


Alvo containing a practical treatise upon ike 


construction of cranes and cupolas.ard e 
melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry 


Club Of Cleveland Ohio. 
12mo,. GCloth, #2,50 


Fully illustrated and with complete index 


Vill be mailed, prevaid, on receipt 
of the price. 


On receipt of $3.00 we will send the above 
book and the [ron Trape Review for one year. 


Address 


CLEVELAND PRINTING AND PUB. CO. 


CLEVELAND, OHIO 








WITH HEATER AND STEEL BOILER. 


The Best Engine Made 


and will furnish MORE POWER with less fuel than any other 
engine OF SAME SIZE. The only Vertical Engine made having 


An All_Steel Double Riveted Boiler. 


Those who want an Engine of from TWO to FIFTEEN horse power, 
should send for our ‘llustrated Catalogue and Price List. 


DO NOT BUY 


until you see our flow prices. Catalogues mailed to any address 


Adaress Armstrong Bro. Engine Works - 
© prinafie'd, Ohio. 


MINING, MILLING, DESULPHURATING AND SMELTING 





01"09 








nufeetrrers of and 
Dealers in 
APPLIANCES. 
—ALSO— 


Engines, Boilers Pumps, Diamond Reck Dril 
Portable Tramways, Electric Mills, 


Electric Tables and Plates, E °. 


Estimates for erection of complete reduction 
works furnished. Ores assayed and treated by 
sample or car-load lots. Address 


HARTSFELD P. S. F. & M. CO. 
Newport, Ky. 
=| Experting and Prospectine ot Min- 
=| 
ine Proverties Contracted. 






eowly ‘ 


SIOWELI PATENT WHEEL 
and OTHER PURPOSES 









ow 






nN 


Vall 





,_ Our SUSPENSION WHEEL is the lightest in the market, and will sustain more in proportion 
to its weight than any other. It is strictly suspension. The weight being sustained by a pull inward 
from the tire, the tension is the same on each and every spoke, or all alike. The strain is put upon 
all the spokes alike, and not on one at a time. as in other wheels. G. W. Howell. Mfr .Covington.Ky. [7 


W. R. EYNON & CO, 


I eonard and Winter Streets, ~ 





Cleveland, 0., 


MANUFACTURERS OF 


Milling Machines, 
Universal and Plane Die-Sinkirg Machines, 


Index Centres for Planers and Shapers, and Special 
Machinery. Also Jobbers in 


= GEAR AND RACK CUTTING, 
—_— Milling and Index Drillirg. 


Ba Write to us for Catalogue and Prices. It will pay. 


Fabric Fire Hose Co., 


MANUFACTUBERS OF 


Cotton Fire Hose. 








for 


} : oreman 
member of the American Society of Mechan 
ical Engineers and of the Civil Yngineers’ 


——) FOR (—— 


MILLS AND FACTORIES. 
HOSE JUMPERS. RACKS & REELS. 


Q — 


5 Barclay Street, 
NEW YORK. 











THE NEW “RAPID TRANSIT” WRENCH 
IS THE LATEST AND 


BEST WRENCH 


Now inthe market. For descriptive circular 
and prices address 











gael SYKES IRON ROOFING CO., NILES, O. jam 











SYKES’ at re Ali my Tron is Rm 

) eS = Re-Rolled and Hm 

1 IMPROVED NSS eS Se Box Annealed, gic 

Best Roofinthe he NSANEES well Painted on fe 

World os :x > both sides with few 

iSuitable for all Best of Paint fem 
classes 0 and Pure Lin- 


roti 


Buildings, 


i Easy Put On. ‘ pete £: BF wks 
ge® Send for Circular and Price List, and mention this Paper. 


seed Oil, 





The Sterling Wrench Co., Sterling, 0 





~ AMERICAN 


FOUNDRY PRACTICE. 


TREATING OF 


Loam, Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 


A Practical Treatise upon the 
Management of Gupolas and 
the Melting of Iron. 


By Tuos. D. West, 


Practical Iron Moulder and Foundry 


Foreman. Fully Illustrated. 


Sent by Mail, Postage Paid,on Re- 
ceipt of Price, $2.50. 


Cleveland Printing and Pub. Co. 


Cleveland, Chio 


(LirHoGRAFH BUILDING.) 








After Forty years’ 
nee in the 
ration of more 
One Hundred 
ind applications for patents in 
rited States and Foreign coun- 

publishers of the Scientific 
ue toact as 














x ance, 
-ir experi- 


En: la 


to obtain patents in Canada 
ntnes Th 


Germany, and ¢ 


any, 1 other cor 
ence is unequaled and their facilities are unsur- 
pa 1, 

Drawings and specifications prepared and filed 
in the Patent Office on short notice. ‘Terms very 
reasonable. Noct for examination of models 

Adi nail free 


or drawings > 
Patents obtained through Munn &Co.are noticed 
SCIENTIFIC AMERICAN, which has 
rgest circulation and is the most intluential 
aper of its kind published in the world. 
tages of such a notice every patentee 










hi ge and splendidly illustrated newspaper 
mublished WREK LY at $3.00 a year, and is 
admitted tc be the best paper devoted to science 
mechanics, inventions, engineering works, and 
other departments of industrial progress, pub- 
lisied ina country. It contains the names of 
all p r and title of every invention patented 
each weel fry it four months for one dollar. 
If you have an i ion to patent write to 
Munn & Co., publ of Scientitic American, 


sroadway, Yorl 


361 Bre y, New York 
Handbook avout patents mailed free, 
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PiECE-WORK. 





Glasgow Engineer. 

Mr. Chas. Hy. Darbishire, Assoc. M. Inst., C. E., 
read a paper on piece-work in the manufacture of plant 
and materials, and in the construction of ordinary works, 
before the last meeting of the Liverpool Engineering 
Society. 

In opening the paper the author drew attention to 
the fact that labor is ordinarily paid for in either of 
two ways: 

a By the time expended—day-work. 

b By the work done—piece-work. 

Of these two modes the simplest, he said, was by time, 
for in that case al] that was required in order to have a 
correct account was to keep efficient time-keepers and 
foremen circulated through the shops, or at the job, to 
take care that the recipients of the wages were at work 
and were working properly. The result of this system 
was that the quality of the work done might be satisfac- 
tory, and, in fact, all that could be desired, because it 
was nobody’s particular interest to do it otherwise; yet, 
owing to the unfortunate tendency with the average 
individual to do just as liitle as he possibly can consist- 
ent with keeping his employment, there is, without 
doubt, more cash paid in the aggregate for the labor 
than would have been paid had some inducement been 
offered to command greater effort and more concentrated 
attention. Day work does not offer this inducement, 
and, the author stated, employers were obliged to give 
their attention to the second system—viz.: piece-work. 
As soon as the value of any particular labor is ascer- 
tained by learning how even an ordinary capable man, 
working with fair industry and attention would accom- 
plish it, and the day-wage he would earn, it becomes 
more advantageous to the employer to give the amount 
the man would earn for that or similar jobs, irrespective 
of the time taken in completing them, because by mak- 
ing the rate of fair remuneration vary in proportion to 
the work done, a direct interest in the speedy and effi- 
cient accomplishment of the task—and one of personal 
advantage—is at once created, which is calculated to 
benefit both employer and employed. The author stated 
that the system such as he had described was known as 
piece-work, or perhaps more generally as contract work. 
The system, he said, was practically the same, both in 
the manufacture of plant and materials and in the con- 
struction of works, any little difference being that, in the 
former case, it had to be considered in detail, and, in 
the latter, more comprehensively, as in the manufacture 
of plant and materials it was possible for the laborers 
to be treated with more individuality than in the elabo- 
rate construction and completion of large works. As an 
example, the author applied this principle to the pro- 
duction of the sets and macadam required in street- 
making. In this case, he said, the work consisted in 
removing the spoil which covers and is in the rock, in 
bringing down the rock, in splitting, dressing, and 
breaking it into the requisite shape, and in depositing 
the finished article in the railway wagon or vessel. Jn 
removing the spoil, instead of measuring the amount 
tak@n away, which would be difficult and not exact, it 
was usual to run it over a weighing machine, and it was 
paid for by the weight removed. A fairly strong man, 
working diligently, he said, would load and remove 16 
to 18 tons a day,and, consequently, the price arranged 
was 24d. per ton, and he gets 23d. per ton whether he 
removes 10 tons a day, or whether, by a little extra 
effort, 20 tons. Again, in bringing down the rock, the 
drillers aud roadmen were paid so much a ton on the 
sets turned out by the set-makers, so that they havea 
direct interest in bringing the stone over in such a shape 
and manner as to insure the greatest quantity of sets 
being manufactured out of it. They got nothing on the 
rubbish and spoil that had to be taken out, so that, if by 
carelessness they break or shatter the rock in bringing it 
down, they simply entail on themselves more labor to 
provide a sufficient amount to produce exactly the same 
quantity of sets asif all had been brought down prop- 
erly and safely in the first instance, and they get no pay 
for this extra labor. The set-makers are also paid on 
the amount of saleable material they hand over, and as 
each man works prectically for himself, his earnings 
depend entirely on the energy and skill he chooses to 
work with. Again, in removing the finished article, it 
is loaded into trucks by the ton, run down the train by 
the set of trucks, and is loaded into railway wagons or 
vessels at so much a ton, so that the men’s earnings, 
from commencement to finish, depend at each step on 
the exact amonnt of work done ascertained accurately. 
By this system the whole of the accounts are perfectly 





having been arrived at and settled after long experience 
of what was fair and just. In conclusion, the author 
stated that in the system he had described, and of which 
he had charge, it had been his endeavor to throw as 
much inducement as possible in the men’s way to turn 
out quality as well as quantity, by making each man 
interested, more or less, in a satisfactory output. Still, 
he found that for the quality he has to depend almost 
entirely, in all but exceptional cases, on the inspectors. 
The system which, he was inclined to think, was the best 
way to insure excellence and the greatest productive 
energy was to give labor a fair and substantial share in 
the profit on an undertaking—in addition to the actual 
wages—after a proper amount of interest had been given 
for the use of the capital. There were, however, diffi- 
culties in the way, and one of the greatest of these was 
how to insure that a right use would be made of the 
addition to the earnings, as, without this knowledge, the 
additional remuneration would be likely to prove a curse 


rather than a blessing. 
ee — 


THE EXCELSIOR BOILER FEEDER. 





The main points of excellence in the Excelsior Boiler 
Feeder, herewith illustrated, are thus set forth by the 
manufacturer, Mr. N. A. Watson, of Erie, Pa.: 

First—Its simplicity to operate, durability and easy 
adjustment, as any one acquainted with steam can easily 
attach and work it. 

Second—Simplicity of construction, as it differs mate- 
rially from other machines fora similar purpose. It 
bas but one barrel and the most simple arrangement of 
tubes for lifting and forcing water that can be obtained. 
The user, with a common wrench, can remove the union 





on feed line, and at once remove the forcing tube, 
which is the most liable to get obstructed by dirt; he 
also can remove the nacking box on the end of machine 
and draw out the steam rod, when he can at once see 
through all parts of the machine, as they are all in line 

Third—No movable parts in its internal construction 
to cut or wear; no valve, no springs; the tubes or jets 
are placed there solid ona firm seat or shoulder; but 
they can be moved and replaced with new ones when 
necessary, by the use of a common wrench and remov- 
ing the union on feed line. 

Circulars and price-lists will be sent on application to 
the manufacturer. 








Where Our Sewing Machines are Exported To. 
Sewing Machine Times. 
The following table shows the value of sewing machines 
sent to various foreign countries from the port of New 
York for the years 1886 and 1887 : 













Countries. 1886. 1887. 
ieee PENI. ccoccasaebenenssaaaase . $671,171 $705,°69 
SR LS 639,754 333,329 
ce Ag RUA RR RE ER Ft Sed 26 135 93,235 
UB. of Colombia.........cccscccore seves 586 35,115 
I ence a Seal cnakdcantncintas ae 94,756 14,383 
Australia ..........+2. seooreseeesssessseeees 91.855 101,590 
Argentine Republic.......0....ceree 72,942 106,877 

ER EET ee ae 70,518 32,025 

SR cainsacennenes 70,310 25,118 
SS eee 29,548 43,819 
Chili and Peru. 34.913 13.638 
NUIT << icceckasonaes 26,908 46,526 
Central America (v 26,167 7 868 
Venezuela............. + ath eee 21.291 36,5°9 
West Indies (various)................. 4,122 18,973 
Nova Scotiaand New Foundland 7,781 941 
pp PEE OS Re ae 7,519 16,590 
a a STE RS 8 517 
Norway and Sweden............ssss 2.895 1,748 
ase sc aacgacabapenenensten 2,873 1,754 
BERET cccocecesecesoessessces 2,220 5,762 
J ADAR. 22. cocccccccese sersccccccceceesocesocecs 679 87 
Portugal ....... 568 574 
OS eee 50 604 
Miscellaneous....... 38,731 53,244 

Total to all parts...........0.sseeeeees $2,190,809 $1,841,123 


~~ 
~- 


Boru branches of molders, general casters and stove 
founders, are making preparations for what just now 
promises to be a very busy year. In New Fngland quite 
a number of extensions of foundries have been made 
New processes have been introduced. In Pennsylvania 
and New York a large amount of foundry work is to 
come in shortly. Some of it is high priced and heavy. 
The demand is for heavier castings, or, rather, the pro- 
portion of foundry work for heavy castings is increasing. 
Within the past year over 200 small foundries have been 
started in the United States west of the Mississippi.— 





simple, and there are no grounds of complaint, the prices | [Philadelphia Record. 






FUEL GAS VS. NATURAL GAS. 
a 
Baltimore Manufacturers’ Record. 


A year or two ago, when natural gas and its wonderful 
cheapness were attracting such wide attention, causing 
almost a revolution in some industrial interests, Messrs. 
Disston & Sons, the great saw manufacturers of Phila- 
delphia, contemplated the removal of their immense 
plant to the natural gas regions. The undertaking, how- 
ever, involved such immense interests that they investi- 
gated very carefully and thoroughly, and finally determ- 
ined to abandon the idea after being convinced that by 
a new process it was possible to make fuel gas at their 
own works at such a low cost as to offset the advantage 
of natural gas. Last week the Manufacturers’ Record 
gave the facts regarding the remarkable success at the 
Disston works of this fuel gas made by the Loomis pro- 
cess. It is now demonstrated that this gas can be made 
so cheaply as to greatly reduce the cost of fuel, and its 
introduction into the South will counterbalance the only 
advantage which Pittsburgh and that section has pos- 
sessed over the South, by having natural gas. Already 
Decatur has taken the lead and contracted for a $200,000 
plant to furnish this fuel gas to manufacturers at a cost 
not to exceed the equal of coal at $1 to $1.50 per ton, as 
well as to make gas for illuminating purposes. A glass 
manufacturer in Baltimore, who contemplates using this 
gas as fuel, has been offered a guarantee, with abundant 
security, of a saving of 33} per cent. compared with the 
cost of his coal, provided he would give the guarantor 
all that was saved over that amount. This gas can be made 
by individual establishments for their own use, as well as 
by special plants designed to furnish it to other manu- 
facturers for fuel, and also to make at the same time 
illuminating gas. 








Fire Engine Electric Motors. 

The New York Times asks: ‘ Why cannot fire engines 
be worked by electricity? Here is an idea, at all events. 
Surely room can be found onthem for the storage of suffi- 
cient power, or the boxes of lightning might be carried 
by the hose carriages. In the event of the consumma- 
tion of the proposition the machines would not contri- 
bute, as they do now, the greater volume of smoke ata 
fire. Then calculate the saving in the matter of fuel! 
It has got to come to this some day, und the Commis- 
sioners might as well begin to consider the suggestions 
Notification of the breaking out of a fire is given by 
electricity, and the extinguishment might as well be 
done by the same agency. Of course, the idea will be 
pooh-poohed, but that is no reason why it should not be 
considered. All improvements or proposed improve- 
ments have to overcome fierce opposition. A hand- 
engine to-day seems a mockery. It is a curiosity. 
Electric motors will yet put the steamer beside the old 
goose-neck fire engines.” This idea, we may say, is 


already heing carried out. 
ct 








The Western Cut Nail Trade. 
Iron Age. : 

A renewal of activity in the Western cut nail trade is 
reported. The leading jobbers have recently been buy- 
ing very freely, in anticipation of their requirements 
during the spring months. At current rates, which are 
known to be very close to the actual cost of production, 
it is felt that not much risk of a decline exists, while on 
the other hand, there are strong reasons for believing 
that prices may be a little higher as the season pro- 
gresses. This is in accordance with the experience of 
previous years. If manufacturers will take a little lesson 
from the experience they have had, they will be careful 
not to sell too freely and stock up dealers too heavily at 
current prices, but reserve for themselves the opportu- 
nity to do a little business at better prices when the 
Spring trade fairly opens. With judicious management 
there is no reason why the manufacturers of cut nails 
should not be able to get a little profit out of their 
branch of the iron trade. The evils of which they com- 


plain are principally of their own creation. 
—$ $$$ — 


A FEW years ago mechanics cared very little about 
winter work of any kind. They rather looked forward 
with pleasure to the prospects of a long rest. Things 
have been changing recently, and the tendeucy now is 
to secure all the winter work possible. One reason is 
there are more building and loan associations, more in- 
surance societies, more lodges and more organizations of 
one kind or another, all of which must be kept up. Be- 
sides, there is an increasing amount of work that has 
heretofore been done in summer. The cost of labor in 
a good many vocations is less in winter than it isin sum 
mer, owing to the small amount to be done and the great- 





er number seeking it.—[Philadelphia Record. 
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THE STEEL-RAIL DEADLOCK BROKEN. 


The deadlock between the railroads and the steel-rail 
manufacturers, which has been in progress for some time 
past, was broken last week. The Pennsylvania Railroad 
Company led off by placing orders for 50,000 tons at 
$31.50 at the mills, and the Chicago, Burlington & 
Quincy Railroad Company followed with an order for 
20,000 tons, at $34.50. This virtually fixes both Eastern 
and Western prices for large orders, the latter figure 
being necessarily higher on account of the increased cost 
of manufacture in the West. It is also reported that 
New England roads have recently placed orders for 20,- 
000 tons and that the Reading Railroad ordered its rails 
for 1888 some time ago. 

This result, it will readily be seen, is favorable to the 
railroads, though they did not succeed in pounding down 
prices to the low figure which they at first insisted on. 
It is generally admitted that steel rails at anything under 
$30 in the East cannot be turned out at a reasonable 
profit to manufacturers; and, rather than accede to so 
low a figure, several of the leading mills have shut down 
or reduced wages. It is, therefore, a subject for congrat- 
ulation that an agreement has finally been reached, for 
the reason that the placing of these large orders will 
have the effect of immediately putting into active opera- 
tion these suspended works and giving the men steady 
employment during the remainder of the winter. 

The output of steel rails for 1888 will hardly approach 
that of 1887, when it reached the enormous total of 
2,049,638 tons ; but with rails at something over $30 and 
a duty of $17, which is virtually prohibitive, the steel- 
rail men have every reason for contemplating a success- 
ful season’s work. 














INTERESTING TO MACHINERY MEN. 


A very interesting question has been raised in an 
Ohio court, concerning the liability of a company under 
a contract to purchase a certain piece of machinery. 
The plaintiff, A, manufactures milling machinery. The 
defendant, B, is a manufacturer of oat meal. Damages 
to the amount of $25,000 are claimed by A as against B 
on the following alleged yrounds: A sold to B some 
machinery for a consideration of $14,000. This amount 
B paid in full excepting $40, which he deducted for a 
reason not material to the case, and for which he now 
confesses judgment. After the purchase of the machine, 
and before he had put it in operation, B decided to 
substitute for it a similar machine manufactured by C, 
A claimed that, by reason of this 
substitution and the advertisement by C that his 
machine had displaced that originally purchased, he 
(A) was damaged to the extent named, as B was widely 
known as a manufacturer and the advertisement ob- 


a rival manufacturer. 





tained by his use of the machine was a material consid- 


eration in the sale. 

Un the other hand, it was argued by the defense that 
B, having paid for -the machinery, had the right to do 
with it as he pleased—to set it up and run it, to put it 
aside and not use it at all, or to trade it for another 
machine; his interest in it, by reason of the purchase, 
was absolute, and he could not be compelled to put it 
into his mill and operate it for the sake of an advertise- 
ment for A. CO, it was claimed, had acted honorably, 
having giving A the privilege of re-purchasing the 
machine at a greatly reduced price, which offer the lat- 
ter finally accepted. 

We understand the case was settled out of court, but 
on what terms is not stated. 











WHO PAYS FOR THE FIRES? 

Concerning a subject upon which very little thought 
seems to be bestowed, our intelligent contemporary, the 
Canadian Labor Reformer (Toronto) has this to say : 

When a big fire occurs and many buildings are destroyed we 
often hear the expressien, ‘‘ Well, it’s hard on the owners and 
the insurance companies, but it will be good for the building 
trade ’”’ Thatis, itis a good thing for workingmen to get em 
ployment. Certainly n> one will dispute this. Thenif, after 
the buildings are all rebuilt they are burned down again, it will 
be again a good thing for the building trade. And if in the fire 
large quantities of cotton and woolen goods and hardware are 
destroyed, that will bea good thing for the carders, spinners, 
weavers and hardware makers. Certainly it willbe. There can 
be no doubt of that. And every time property is destroyed and 
goods are destroyed, it will be a good thing for the workers. 
This seems all clear enough, for it isan accepted notion that if 
only workers can get plenty of work and good pay there can be 
nothing else for them to wish for. Yet somehow we can’t help 
suspecting that there isa dropped stitch somewhere in the reason- 
ing; a cracked link somewhere in the chain of argument. Put 
on your thinking caps, friends,and try if you can think it out. 
We have an idea that by the time a man thinks down to the bot- 
tom and gets at the nub of this, he will havea truer and better 
knowledge and understanding of political economy, than have 
some of the professors who teach it inthe colleges. 

The intelligent workman, who sets about steadily 
“thinking out” this interesting problem, will no doubt 
arrive at some unexpected conclusions. Who, for 
instance, actually pays for this wholesale destruction of 
property? On whom does the burden fall in the end ? 
What compensation is afforded for the annihilation of 
so much capital by fire? Whose wages are cut off by 
the burning of a shop or building? What is the effect 
upon the consumer, whenever a stock of goods is wiped 
out? Isthere any difference between wearing out a 
manufactured article, and its destruction before it comes 
into the consumer’s hands? If so, what constitutes the 
difference? These and many other questions will sug- 
gest themselves in connection with the subject and will 
afford material for a great deal of profitable thinking. 


What have our readers to say about it? 








PISTON CLEARANCE. 

Many cylinder heads have been saved and many dan- 
gers have been avoided by the care of the engineer in 
looking out for piston clearance when doing repairs 
about his engine. The clearance is so little, in these close 
calculating times, that every readjustment of rod boxes 
and quarter boxes has a greater effect on clearance than 
was the case with the old style cylinders when the clear- 
ance was an inch or so. Three-sixteenths of an inch, we 
believe, is now thought to be the thing for clearance in 
cylinders up to 16’ diameter. This small space is some- 
times a great deal crowded with water when the engine 
first starts, as the snapping of the valve on the seat testi- 
fies, and it is well to keep the spaces at each end as near- 
ly alike as possible, or, if any difference, let it be in favor 
of the piston-rod end. 

In case the piston-rod is screwed into the cross-head 
instead of being keyed, the clearances can be adjusted 
by that thread very nicely. Sometimes the connecting- 
rod is so made that one key lengthens and the other 
shortens the rod. Shims, as the boxes wear away, are 
always relied up»n, but none of these these things will, 
of themselves, make the presence and care of a good 
engineer of any less importance. Itisa good plan to 
have permanent marks on one of the guide bars to show 
just wha: the clearances are. To make these marks, dis- 
connect one end of the rod and shove the piston against 
the front head and then mark nicely on the guide bar at 
the front end of cross-head; then push the piston against 
the back head and mark again, at the back end of cross- 
head. Now connect up and turn the engine over by 


hand, and whatever the cross-head lacks of reaching 
these marks, will be the amount of clearance between 
piston and cylinder head. But, in case of a piston-rod 
screwed in, any change of that screw would make it 
necessary to go over the whole ground again, and make 


a new set of marks on the guide bars. M. 








THE latest style—save the mark !—is to adorn the cov- 
ers of new trade papers with the portraits of the pro- 
prietors and editors. A recent candidate for public 
favor, in commenting on the likenesses of its editor and 
assistant editor, modestly observes that the editor, “having 
commenced his mill life,at the bottom of the ladder, a poor 
boy without parents or friends to assist him, succeeded by 
the faithful performance of every duty assigned him, in 
climbing gradually until he arrived at the top round as 
designer and superiniendent.”’ We congratulate him 
on taking one step higher and blossoming out into a 
full-blown editor, and we take occasion to compliment 
both the editor and the assistant editor upon their gen- 
erally handsome appearance. Being favored each month 
with a view of their features, we shall not soon forget 
them. Now that the ice is broken, the public will be 
satisfied with nothing less than a standing picture of Mr. 
Bayles, of the Iron Age, Mr. Weeks, of the American 
Manufacturer, Mr. Palmer of the Industrial World, Mr. 
Barns, of the Age of Steel, Mr. Watson, of the Engineer, 
and the whole array of handsome and accomplished 
editors who preside over the industrial destinies of this 
country. 
virtue. 


Come, gentlemen, modesty is no longer a 








Bradstreet’s figures that the total duration of the strikes 
of 1887 in this country was over 10,000,000 days, which 
estimated at $1.50 per day, would make a total loss in 
wages of $13,500,000. The wage losses through success- 
ful strikes were $2,400,000 ; through unsuccessful strikes 
$6,800,000, and from unsettled strikes December 31, $4,- 
300,000. In other words, about one-twelfth of the total 
annual industrial wages were sacrificed in 1887 by nearly 
one-tenth of the total number of industrial employes. 





2) 
KEEP AHEAD. 
oe ee 

A correspondent writes us, advocating a revision in 
the tariff for the purpose of enabling the manufacture of 
tin-plates in this country, from the domestic ores of iron 
and tin right through to the perfected and complete 
article, thus placing us independent of tools and syndi- 
cates, such as the present French metal monopoly. 

The postulate laid down by the advocates of tin-plate 
duty abrogation is that, as no tin plates are made in 
America there is no manufacture of them to protect, and, 
therefore, no necessity exists for continuing the present 
tariff of one cent a pound; so, therefore, the treasury sur- 
plus can be relieved of from five to six million dollars 
annually by wiping out the tax altogether. If we are 
prepared to do this, and sacrifice any possibility what- 
ever, by any method or device of making tin-plate in 
this country, either wholly or in part, we cannot help, at 
the same time, rendering the tax on all sheet iron and 
steel sheet nugatory ; as it will pay importers and users 
to get their black sheets covered with a nebulous film of 
tin or terne mixture, just sufficient to hide the color of 
the iron, roughly applied to it without regard to finish or 
appearance, and very cheaply accomplished. The re- 
moval of the covering from off these counterfeit tin- 
plates is easily effected, and the revived black plate can 
be placed upon the market, to usurp, by its cheapness, 
the place now occupied by domestic sheets for the differ- 
ent purposes wherein such fine grades are used, and that 
also, of an inferior quality, as the price would cut them 
oct, giving better goods for less money. 

The recovery of the metal from the coating would 
defray the expense of shipping ic off, su that the black 
sheets would have no burden on prime cost, but that of 
its freight. 

What has become of all our tin-plate making advo- 
cates? Where is the American Tinned Plate Associa- 
tion? Has it succumbed from inanition, or collapsed 
in innocuous desuetude, and dead as Julius Cesar? 
With the contingency as indicated here, what do sheet 
makers propose about it; and not only sheet makers, 
but the entire body of iron and steel producers who are 
directly interested in the matter? Hitherto so long as 
the duties on their products remained intact to them, 
tin-plate duty was not pushed, and no earnest effort has 








been put forth by them to compel its reinstatement and 
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enabling this commodity to be produced in America. 
Perchance the prospects of getting their sheet-mills 
closed down with free tin-plate may incite them to ac- 
tion now an opportunity has arrived with the present 


tariff discussion of asserting the right. 
— 


PRODUCTION OF LAKE SUPERIOR IRON 
ORE IN 1887. 
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‘The accompanying chart will be recognized as having 
first appeared in the IRon TRADE REVIEW at the close 
of 1885. It has, however, been brought up to date by 
the Mining and Engineering Journal, of New York, to 
whose courtesy we are indebted for the use of the elec- 
trotype. The Journal says: 

The Marquette Mining Journal published revised and 
corrected tables showing the output of the Lake Superior 
mines for 1887, and the entire production of the mines 
of that region up to date. The table gives the ship- 
ments by rail and lake of the different mines, but does 
not include ore remaining in stock at the mines, or in 
cars and in the pockets of the ore docks. The figures 
represent, therefore, the quantity of ore actually placed 
on the market and made available for consumption. 
The shipments were as follows: 








otal 
1835. 1883. 1887. to date. 
Tons, Tons. Tons. Tons. 
Marquette Range............ 1,430,416 1,636,°83 1,836,953 25,183,592 
Menominee Kange........... 690,435 880,006 1,193,743 7,427,398 
Gogeb‘c ~~ or vesesseee 119,756 756,572 1,237,704 2,115,094 
Vermilion Kange: 
Minnesota lLron Co........ 225,484 301,596 394,252 986,257 
Miscellaneous................ ee ae ee +320 
Grand total.............2,463,532 3,577,357 4,667,652 35,714,610 


The entire consumption of domestic iron ore in the 
United States in 1887 was about 11,000,000 


LAKE SUPERIOR IRON NOTES. 





Special Correspondence to the Iron Trapg Review. 

FLORENCE, Wis., January 30.—The latest advices from 
John E. Burton, who has been in New York for several 
months past working for the scheme of selling the Burton 
properties, being the Iron King, First National, Blue 
Jacket, Bonnie and Valley mines, to the Dorsey syndi- 
cate, are to the effect that the fate of the deal will be 
definitely known this week. The tenor of Mr. Burton’s 
report is favorable, but in mining circles the belief pre- 
vails that the success of the deal is very doubtful. The 
aggregate price originally asked for the five Burton 
properties in the Gogebic district was $2,320,000, but the 
pending deal is being conducted upon the basis of 
$1,320,000. Stock in the mines is being offered in Mil- 
waukee at less than 50 per cent. of the price which the 
managers of the deal are seeking to obtain from the 
Dorsey party. 

The announcement is made that the railway companies 
engaged in the ore traffic have decided upona reduction 
of 10 cents per ton in the charges for carrying ore to 
lake ports. The reduction seems small, but it is larger 
than the mining companies generally expected, and is 
received by them with great joy. The Chapin mine, the 
largest shipper in the world, would have saved over 
$33,000 had the new tariff prevailed last season. The 
reduction is understood to be general throughout the 
Lake Superior country. With lower railroad charges, 
and the prospect of reasonable vessel rates, the mines 
promise to be able to meet a lower market. 

Turner & Timlin, the attorneys for the stockholders 











pany is in a very bad shape, and at the annual meetirg 
on Wednesday the officers were authorized to sell out, 
if they could, for enough to pay the debts. The mire 
owes bills aggregating $28,000. A year ago the stock 
was sold at $8 a share, or at the rate of $320,000, tle 
mine being incorporated with a capital stock of $1,000,- 
000. One-half of the stock is held in Cleveland, but a 
considerable amount is held in Milwaukee and many in- 
terior towns in the state. Nothing but a small pocket 
of ore has ever been found on the property. The new 
directors of the Atlantic mine are Frank B. Wagner and 
J. R. Gary, of Cleveland ; H.S. Benjamin, N. D. Moore, 
F. A. Bates, E. W. Vinson and E. H. Smith, of 
Milwaukee. 

The annual dividend of the Aurora Mining Company 
was declared in October, payable January 15, but when 
that date came round the directors considered it advisa- 
ble to give the preference to other maturing obligations. 
In order to satisfy all parties concerned, the dividend- 
holders consented to accept a portion in cash, and the 
balance was paid in notes bearing 7 per cent. interest, 
payable at a bank in Cleveland during June next. 
This arrangement was considered fortunate for all par- 
ties concerned, as it puts the company in a etrong posi- 
tion to proceed with the working of the mine when the 
spring trade opens. 





Which Way ? 

A correspondent writes The Locomotive:— We have 
just put in two new boilers, and there was a discussion 
between myself and the man who put them up as to the 
proper way to putin the globe feed valves. I asked 
him on which side he was going to have the 
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gross tons, of which the Lake mines sup- =! | 
plied about 42} per cent. of the ore, or a 
about 55 per cent. of the pig iron produced 
from native ores. 

The production of Lake ore in 1887 over = =[-=}—- 
1886 was 1,090,295 tons, of which nearly one- = {3,557 
half came from the Gogebic and 300,000 — {fio.:: 
from the Menominee districts. We believe jj. 
these regions will continue to grow rapidly, sie 
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pressure from the steam drum come, and he 


4,600,000 
05,000 replied, the under side. I told him I was 
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willing to admit that this was the right way 


























to put in a valve with very few exceptions, 
but as these were loose disc valves I was 
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going to turn them the other way for this 
reason: If the disc should come off it 
would close like a check wish the pump 
pressure on top of it, and prevent water 


Sot temas yo 





























































































































The excellent quality of our Lake Bessemer 





















_| 





























roofing steel, which marks a new era in 


| | | 
having immense bodies of ore easily ob- | oo | |_| eer | | |  so0uw/fs entering the boiler, but if they were turned 
tained near the surface. | Zaee | \ Se & |_| 92% | | ee the other way the pump pressure would 
Some of the greatest of the Menominee | = - ie i | | ) | ! | | ! iF 9 1 ! | £ itt ta || come underneath and open it and let water 

mines yield, however, non-Bessemer ores ; | [ ry is Tf i | ED ax todo into the boiler. I would like your opinion, 
but on the other hand, the very low cost at ees] | | | ww Toes AI TH a | tidiooo through the columns of The Locomotive, as to 
which they can be produced, and their 8.00 oa | } Tl Takai § bots ‘tion|| Which was right.” The Locomotive raplies : 
excellent quality as foundry and mill irons, Heh | | | |] WIT bo ITT I At ae 4.500 000 “Tn such a case as our correspondent des- 
will open to them very wide markets. Sume i. SRM ot & } | | ¥ [i | ‘| | A abov,ou0 cribes the position taken by him is perfect- 
of these mines can produce ore at a lower |?" /\ | _ | fee ized TT fT 780 1 LEN | gist | sdeojo0]} ly right.” 
cost per unit of iron than any other mines ss E | | [roo |: ip “|g shoo — — —— 
in this country, and the advantages of = Lead 2 pW P| aR I Roofing Steel, 
water transportation to many large markets —_[-;,, | + al We have received from the Canton (O.) 
will always insure them a large output. | Anes 1 Iron Roofing Co. samples of their new 

HH = 

H 


ores is well shown in the enormous growth 
of this trade. 

The accompanying diagram, for some of 
the data on which we are indebted to the 
Iron TRADE REVIEW, gives the produc- 
tion of the Lake regions and the prices of 
Bessemer and non-Bessemer ores, of Lake 
freights from the shipping ports to Cleve- 
land from 1857 to the close of 1887. The 
production line should have been carried 
a little higher in 1887, otherwise this inter- 
esting table is believed to be accurate. ae 

The fluctuations in prices will become | 
less as the inevitable lower prices of the <7) Ba 
future are reached. Lake freights will | 
probably never again reach the figures of 
1887, and their reduction to fairly profitably 
rates and a slight reduction in rail ratese 
will reduce the cost of ore in Cleveland 
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metal work of this nature. No. 1 is of 
Bes-semer steel, said to be far superior to 
charcoal iron ; No. 2 is of genuine Siemens- 
Martin open-hearth hammered steel, and 
No. 3 is calamined steel, coated with non- 
corrosive metals to resemble galvanized 
iron, and peculiarly adapted for soldering 
making it very valuable for valleys, gutters, 
etc. The price of steel is now so near the 
price of iron as to be available for roofing, 
and the Canton company deserves credit 
for putting the manufacture of this material 
on a commercial basis. The steel is 
claimed to be finer, stronger, and more 
durable than iron, to have no grain, to be 
as strong crosswise the sheet as lengthwise, 
and is guaranteed not to break in double- 
seaming. The weight of steel roofing is 
about 80 pounds to the square. 




















fully $1 a ton. This, of course, will be felt 








in the price of iron; in fact, it has already 
been discounted in the decline in Pitts- 
burgh prices, which we have recorded for some weeks 
past. 
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A NEW nail is coming on the market to make more 
trouble. It is claimed the nails will run 20 per cent. 
more to the keg in number than the ordinary nails, and 
not one imperfect nail is to be found ina keg. They are 
to be sold at current prices. German steel is imported 
to make them, and a Chicago firm has the monopoly. 


— a —_—_——_—_— 
In four years the commercial efficiency of electrical 
machinery has been increased from 67 to 90 per cent., 


and the cost of a given current is not 25 per cent. of 
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£HIPMENTS, PRICES AND Freiguts oF Lake Surgrior Iron Orgs, 1857 ro 1887. 


in the Moore-Benjamin mines, have filed in the court at 
Ashland the papers in the suit against John H. Rice and 
the Lake Superior Consolidated [ron Company to invali- 
date the deeds placed on record in trust conveying the 
Bessemer, Nimikon and Kakagon and the other Moore- 
Benjamin mines to the Consolidated company. 

Meetings of four Moore-Benjamin mining companies 
—the Kakagon, Nimikon, Bessemer and Atlantic—were 
held at Milwaukee during the past week. The meetings 
resulted in a victory for Moore, Benjamin & Co., their 
management of the mines being reported “ better than 
could have been expected under the circumstances.” 
The members of the firm were re-elected to the offices 





what it was a year ago 





which they held last year. The Atlantic Mining Com- 











Excursions to New Orleans and Mobile, 
Feb. 6th to rath, 1888. 

The Pennsylvania Company will sell excursion tickets 
to New Orleans, La., and Mobile, Ala., from February 
6th to 12th, inclusive, to all persons desiring to attend 
Mardi Gras. Tickets will be good for return passage 
until March 31st, 1888, inclusive. 


a 


Mileage Tickets on N. Y., P. & O. 
Commencing January 26th the N. Y., P. & O., will 
put 1,000-mile tickets on sale at rate of $20.00. These 
tickets will be good over the N. Y., P. & O., and 
branches, for one year from date of sale, good for one 
person only. 











Tue influx of Northern people into Florida has stim- 
ulated all kinds of industries there. 
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OUR PRODUCTION OF PIG IRON IN 1887. 
cilagalcaliltiasesimmes 
Bulletin of the American Iron & Steel Association. 

Through the continued courtesy and more than ordi- 
nary promptnessof the manufacturers we were enabled 
in the Bulletin of the 18th inst. to give to our readers 
full particulars of the production of pig iron in the 
United States in 1887, together with a detailed account 
of the stocks of pig iron which were unsold in the hands 
of makers or their agents at the close of the year. We 
now recur to these statistics for the purpose of pointing 
out a few of their significant features. 

Our production of pig iron in 1887 was 6,417,148 
gross tons, against 5,683,329 tons in 1886, and 4,044,526 
tons in 1885. Our increased production in 1886 over 
1885 was over 40 per cent.; in 1887 over 1885 it was 
over 58 per cent., and in 1887 over 1886 it was about 13 
percent. Such extraordinary and amazing progress 
could not, of course, be maintained, and the year 1888 
will witness a decline in our production to a point some- 
where near the figures of 1886. The total production of 
pig iron in this country since 1880 has been as follows: 





Years. Gross tons. ; Years. Gross tons. 
1280... 5: 2 a | ere 4,097 868 
SEE ciavonseeteessuadercooteneens 4,244. 254 | 1685 ...ccccscereccccccescoocccses 4,044,526 
EE ssuibvbnidecwbecensqnepoueens ry. 3 9). ee 5,683,3.9 
1 ERO TID 1 TIT cccricencccses cocoon cecenseee 6,417,148 





The production of pig iron in the last half of 1887 
was very much larger than in the first half, as the follow- 
ing figures will show : 


Production. Gross tons. 
EN SS EN Mer | KR | 
Second half of 1887.........-. katie tdeeck pinaniencepioetantes 3,367,853 


Our production of pig iron in 1887, classified accord- 
ing to the fuel used, was as follows, in net tone, com- 
pared with the production in 1885 and 1886 : 


Fuel used—Net tons. 1885. 1886. 1887, 
NII. co < ccnncganagangesetoneess 2,675,635  3,806174 4,270,635 
DAMES RINE ccs: cccccccescocnsessseveccoses 1,454,390 2,099,597 2,338,389 
ee een 399,844 459,557 578182 


The anthracite figures include all pig iron made with 
mixed anthracite and coke, as well as that made with 
anthracite alone. 

Allegheny county, Pennsylvania, made a great stride 
forward in 1887 in the production of pig iron, making 
897,849 net tons. The Lehigh Valley also eclipsed its 
previous record, making 722,939 tons. Ohio came very 
near making a million net tons of pig iron in 1887. Penn- 
sylvania, of course, still keeps far in the lead of all the 
States. New York largely increased her production in 
1887 over 1886, while. New Jersey, Illinois, and Michi- 
gan made creditable progress last year. Missouri and 
Wisconsin each about doubled their production, and 
Colorado with but one furnace shows a good record of 
25,291 net tons. Only one furnace on the Pacific Coast, 
located in Washington Te:ritory, was in blast dur- 
ing 1887. 

The production of pig iron in the Southern States in 
1887 was as follows, in net tons, compared with the 
production in 1885 and 1886. We omit the production 
of Missouri, which we class as a Western State: 










States—Net tons. 1885. 1886. 1887, : : 

MDa OERO......-.2200e0reereneocesvenesresensvevenes 227,438 283.859 292,762| casts of business “ups and downs” is now {forecasting 

Vin I IBts2 16620 T25"713 | for the next ten years ; and we must say he has with the 

West Virginia. ......0..... c.ccccocce soccesees 69,007 98 6.8 82.311] N i i i 

lb BT ARS e844 «41907 New South and natural gas everything in his favor. 

Georgia.. $2,924 4.490 441,047 He says: 

poorziend.. 1 ee wf “This year, 1888, being the closing year in this cycle 

Borth Caroline. ......cccceccs: cocccccesescccoves 1.740 2.200 3.640 of low prices—seven years from 1881—is the golden 
ME OUB sccapeccaseccotecrsese snes. onhenonsseioes 712,855 875,179 929,436 | epportunity to commence the foundation for a business. 


The production of pig iron in the Southern States in 
1887 did not equal the general expectation, being only 
about 50,000 net tonsin excess of the production in 
1886. But the fact is not so fully considered as it should 
be that the South during the past two years has really 
only been getting ready to greatly increase its produc- 
tion of pig iron. It has within that time undertaken 
the erection of more than thirty large blast furnaces, but 
of these only eight were completed down to the close of 
1887, namely, two in Virginia, four in Alabama, and one 
in each of the States of Kentucky and Tennessee. Nine- 
teen furnaces are now under construction in Alabama, 
three in Tennessee, two in Maryland, and one in Vir- 
ginia. Many of these will be finished in 1888. 

Our production of spiegeleisen in 1887, included in 
the figures already given of the total production of pig 
iron in that year, was almost exactly the same as in 
1886. In 1886 it amounted to 47,982 net tons, and in 


at the close of 1887 there were also about 28,000 net tons 
of unsold pig iron in the hands of various other parties 
in Virginia, Pennsylvania, Alabama, Tennessee, and 
Michigan. 

The number of furnaces which were in blast at the 
close of 1887 was 339 ; the number out of blast was 244. 
Others have since been blown out. 





Forty Thousand Lines to the Inch. 


Dr. H. A Rowland, of the Johns Hopkins University, 
has a new engine for ruling his plates for spectrum ana- 
lysis or decomposition of light. This engine was made 
entirely at the universityunder his personal supervision, 
and is the result of the most careful, painstaking effort’ 

The most important part of it—-the screw and its attach- | 
ments for regulating the width of the lines—was care- 

fully ground under water kept at a constant temperature | 
so as to avoid all error arising from expansion and con- 
traction, and is guarded against so small an error as one- | 
hundred-thousandth of an inch. The engine is run by | 
water-power, and is inclosed in a glass case, and kept in | 
a double-walled brick chamber in the basement, so as to | 
provide as equable temperature as possible. So delicate 





;| is the machinery that while it is running the case is kept 


closed, as the heat from a person’s body would affect it. ' 
The old machine hardly ruled more than 10,000 lines to ' 
the inch, while the new one has ruled as high as 40,000; 
and can be graduated to rule an almost infinite number | 
but the metal usually crumbles, and the lines run into! 
each other above 20,000 to the inch. The plates are 

highly polished, and are made of what is known as spec- ' 
ulum metal], though glass is sometimes used for experi- 
mental purposes. The prepared plate is placed on the 
machine, and the screw regulated to the required distance, 
and when the machine starts it moves the plate the dis-! 
tance, say one twenty-thousandth of an inch, and a smai] 

diamond point runs across and draws the line while the 

plate is stationary. It isa matter of infinite care and ' 
several days are necessary for ruling a plate three or four 

inches in diameter. The diamond point can be so ar-' 
ranged as to vary every fiftieth or one hundredth line, ' 
while at the end of the engine is a small counting ma- 

chine for recording the number of lines drawn. In an} 
adjoining room is a very costly instrument for measuring | 
the width of the lines, and so marvelously accurate is it. 
that an error of one-hundred-thousandth part of an inch, | 
or even less, can be detected. The rulings of this ma-' 
chine are the finest in the world, and have been sent to 
different parts of the scholarly portion of it, one of the 
largest and best plates being presented to Professor 

Helmholtz, the world-famous physicist of Berlin. 


it was designed for, this is probably the most perfect ou 
in the world.—[Ex. 


~~ 
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The Golden Opportunity. 





Chicago Journal of Commerce. 
Pig Iron Benner, who has been so happy in his fore- 


If there is any benefit to be derived from a knowledge 
of these cycles in trade, it will be in taking advantage of 
them. 

“ Young men who are about to commence their busi- 
ness career should embrace their present opportunity. 
There are but few of these chances in an ordinary life. 
It requires about ten years to complete an up and down 
in general trade. 

“When the depressions which follow commercial 
crisis reach their lowest limit, as determined by these 
price cycles, they afford the best opportunities for in- 
vestment, and the height of speculative eras are the 
most dangerous periods to make a commencement in 
any enterprise. 

“This is the opportunity for investors to open a mine, 
to build a furnace, to erect a mill, to build a ship, to 
equip a railroad, and to make investments 1n agricul- 
tural, commercial and industrial operations. 





1887 to 47,598 net tons. 

The stocks of pig iron which were unsold in the 
hands of manufacturers or their agents at the close of 
1887, and which were not intended for the consumption 
of the manufacturers, amounted to 337,617 net tons, 
against 264,717 net tons on the 30th of June, 1887, and 


252,704 net tons on the 3lst of December, 1886. In’ 


addition to unsold stocks in the hands of manufacturers 


“George Peabody laid the foundation for his fortune 
by buying American securities in one of our commercial 
depressions.” 


—_— 
| Decatur, Ala., promises to be a great manufacturing 

centre. It is to have a $300,000 union depot, an im- 
mense hotel, railroad shops to cost $300,000, and several 


_ing the year. 


If a 
perfect machine means one that perfectly does the work 


HOW IRON BREAKS. 





Hundreds of existing railway bridges which carry 
twenty trains a day with perfect safety would break 
down quickly with under twenty trains per hour, writes 
a British civil engineer. This fact was forced on my at- 
tention nearly twenty years ago by the fracture of a num- 
ber of iron girders of ordinary strength under a five min- 
ute train service. Similarly, when in New York last 
year, I noticed, in the case of some hundreds of girders 
on the elevated railway, that the alternate thrust and pull 
on the central diagonals from trains passing every two 
or three minutes had deVeloped a weakness which neces- 
sitated the bars being replaced by stronger ones, after a 
very short service. Somewhat thesame thing had to be done 
recently with a bridge cver the river Trent, but the train 
service being small the life of the bars was measured by 
years instead of months. If ships were always among 
great waves the number going to the bottom would be 
largely increased. It appears natural enough to every 
one that a piece even of the toughest wire should be 
quickly broken if bent backward and forward to a sharp 
angle, but perhaps only to locomotive and marine en- 
gineers does it appear equally natural that the same re- 
sults would follow in time if the bending be sosmall as to 
be quiteimperceptibleto the eye. A locomotivecrank axle 
bends but one eighty -fourth of an inch, a straight driving- 
axle a still smaller amount, under the heaviest bending 
stresses to which they are subject, and yet their life is 
limited. During the year 1883 one iron axle broke in 
running, and one in fifteen was renewed in consequence 
of defects. Taking iron and steel axles together the 
number then in use on the railways of the United King 
dom was 14,847, and of these 311 required renewal dur- 
Similarly during the past three years, no 
less than 228 ocean steamers were disabled by broken 
shafts, the average safe life of which is said to be about 
three or four years. Experience has proved that a very 
moderate stress, alternating from tension to compression, 
if repeated abouc 100,000,000 times, will cause a fracture 
as surely as bending to an angle only ten times.—[Glas- 
gow Engineer. 


see ee 
elta Metal. 
The range of applications of Delta metal, as well as 
the quantities used in the various branches of industry, 
have, during the past year, undergone a considerable 
expansion. Its use as a boat-building material has been 
established on a stable footing after the satisfactory 
working of launches built some time ago. Five com- 
posite river torpedo boats have (says Jron) been built 
for the Russian Government, and tried with every satis- 
faction. A launch constructed entirely with Delta 
angles and plates for the Universities Mission to South 
Africa has been finished, and alsu gave satisfactory 
results on its recent trial. For propellers, the metal is 
steadily gaining ground. After severe tests at Wool- 
wich and at various dockyards abroad, Delta has been 
adopted amongst other applications for shafts and the 
driving gear in fish torpedoes, replacing steel, Delta 
being the only material which would stand the great 
strains put on these parts. Torpedo discharge tubes 
have been made entirely of Delta plates. Experiments 
with Delta for guns have so far turned out satisfactory 
but the trials have not yet been completed. For fuzes 
and parts of guns, stamped or forged, the metal is used 
by several English gun manufacturers, also in Germany 
by Messrs Krupp. 





Graphic Description of a Boom. 
** Bill Arp,” in The Atlanta Constitution. 

Last Summer I overheard two men talking as they 
were digging away in the mines, and one said: “Jim, 
they say thar is a big bum up at Rome.” 

“ What’s that?” said Jim. 

“Why hit’s a kind of a thing whar one feller gits 
nothing for something.” 

‘‘Why that’s a faro bank or a lottery, ain’t it?” said 
Jim. 

“No it ain’t. I tell you it’s a bum—a kind of new 
tradin’ business what swells and shrinks and the sweller 
and shrinker stays down in a cellar and works the 
machine. They trade in stock.” 

‘Horses and mules?” said Jim. “No, hit’s all on 
paper and nobody can see what he is buyin’. You put 
your money in and wait fora swell. If it comes you 
are all right, but if a shrink comes you are busted, and 
you feel so ashamed that you don’t say anything about 
it, and it never gets into the papers—nothing but the 
swells gits in the papers.” 


——_— 





THE outlook among the tool and implement works in 





arge manufacturing concerns. 





the West is good. There are no strikes or agitations, 
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Blast Furnaces :— 

Two of the Bird Coleman furnaces at Cornwall, Leba- 
non county, and one at Chestnut Hil), near Columbia, 
Pa., blew out January 26, on account of the scarcity of 
coal and to make repairs. 

The Missouri Furnace Company blew out furnace No. 
1 onthe 15th inst. Mr. Edward C. Cushman, vice- 
president of the company, said the furnace was stopped 
in consequence of the shutting down of the steel mills; 
they did not wish to pile up iron for which there was no 
immediate demand. A resumption of operations would 
be had whenever the demand justified it. The other 
Missouri stack also remains idle.—[Age of Steel, St. 
Louis. 

3oth of the furnaces of the Roane Iron Company, at 
Rockwood, Tenn., are in blast. No. 1 stack 1s on native 
ore, making an average of 45 tons daily. No.2 is on 
Cranberry ore from North Carolina, making Bessemer 
pig from ore for the Roane steel rail mill at Chattanooga. 
This mill is on single turn, making about 100 tons of 
rails daily. At the annual meeting of the company, held 
last week, it was decided to further improve the plant 
by constructing another steel converter, which will 
enable the company to put the mill on double turn. 

The W. B. Wood Furnace Company, of Alabama, is 
now building a furnace which will have a capacity of 
125 tons and is expected to be in blast by next Novem- 
ber. The furnace will be 75 feet high by 18-foot bosh, 
10-foot crucible and 10-foot bell. It is to be blown 
through seven 6-inch tuyeres, and will be equipped with 
three Gordon-Whitwell stoves, 65 feet high and 20 feet 
in diameter. 
72 inches, and will be equipped with a dust-catcher 14 
feet in diameter and 18 feet high. The Gordon, Strobel 
& Laureau engines will have 38-inch steam cylinder, 
84-inch blowing cylinder, and 4-foot stroke. The twelve 
boilers, 34 feet long by 46 inches diameter, are of the 
The draft stack 
will be 100 feet high by 6 feet in diameter, and the hoist 
chosen is that built by the Crane Bros. The furnace has 
been built from the designs of the manager, Mr. J. M. 
W. Norton. 


The down-comer will have a diameter of 


double-flue type with two 15-inch flues. 


Steel Works:— 

The Linden Steel Company, Pittsburgh, have lately 
succeeded in producing both and checkered 
plates, rolled from steel, especially adapted for the use 


ribbed 


of floors in engine rooms in steamers, manufactories and 
workshops, as well as cellar doors, coal-scuttle holes, 
steps, etc., to take the place of castings. The latter 
weigh from three to four times as much, and it is be- 
lieved that the steel plates will prove a great advance 
over the older form. 

The Mullins Silicated Iron and Steel Co., Belleville, 
Ill., send us copies of correspondence between Gen. W. 
H. Powell, of that company, and Mr. John Irwin, Jr., 
of the Pittsburgh Steel Casting Co., regarding the 
recent cast of a big steel gun, from which it appears 
that the success of the casting was largely due to the 
application of the principle embodied in the Wittman 
patent. The test piece cut from near the trunnion 
(unforged) shows the following physical characteristics : 


Mr. Dougherty at points in Colorado, knowledge of 
_which by Belleville parties, brought this work to this 
tirm.—[American Manufacturer, Pittsburgh. 

A meeting of the holders of judgment liens on the 
|property of the Columbus Steel Company was held this 


| forenoon, when it was decided that the best plan to be 


pursued would be to put the works in the hands of a 
receiver. Accordingly a petition asking for the appoint- 
ment of a receiver was filed in the Courts, and this 
afternoon Messrs. J. T. Holmes and A. B. Norton, 
representing the First National Bank, and C. W. Allison, 
representing the Citizens’ Savings Bank, appeared before 
Judge Evans and asked the Court to make the appoint- 


ment. They suggested Colonel Charles Parrott as a} 


person whom the creditors mentioned had agreed upon 
as a proper man for the position. Judge Evans accord- 
ingly appoioted Mr. Parrott, and fixed the amount of 
his bond at $30,000. The entry will be prepared to- 
morrow, and the works, which have been under lock 
and key since the Sheriff took possession, will be at 


once put in working operation again.—[Columbus (O.) 
Dispatch. 


Machine Shops:— 

The Hill Clutch Works, Cleveland, O., have opened 
an office at 28 South Canal street, Chicago, III. 

The Novelty Machine Works, Evansville, Ind., one 
of the largest of the kind in the State, made an assign- 
ment on the 18th inst. to Jacob Buchanan. 

The Bradley Company, Syracuse, N. Y., had a_pros- 
perous year for 1887, running about 300 men at full time 
during the year. The prospects for 1888 are equally as 
good, as they have a large accumulation of orders both 
for home and foreign account. 


The Flohr Engine Co., of Buffalo, N. Y., has been in- 
corporated to manufacture engines and machinery 
Capital stock, $100,000. The trustees for the first year 
are Otto Flohr, Franklin S. Buell, Augustus Dowdell, 
Albert V. Tillman, Fravklin J. Anderson, Willard S§, 
Buell, Charles A. Slater, Edwin H. Farrington and Byron 
J. Tillman. 

The tna Machine Co., of Warren, O., have just 
closed a contract with a Chicago firm, who manufacture 
gas well drilling machines, to furnish them with all of the 
engines they will use on these machines. As the Chicago 
parties have from 12 to 15 men on the road all of the 
time, selling these machines, the contract promises to be 
a good one. 


Fires in Iron Works:— 

The shops of the St. Johnsbury and Lake Champlain 
Railroad, at St. Johasbury, Vt., were burned, with four 
locomotives, January 23. 

Fire was discovered in the frame shop of the Rogers 
Lccomotive Works, Paterson, N. J.. January The 
{lames spread to the machine shop, two stories of which 
were burned. Total loss, $50,000; covered by insurance. 
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Hardware:— 

The Skillman Hardware Manufacturing Company, 
Trenton, N. J. Capital stock, $25,000. Edward V. D. 
Skillman, and others, incorporators. 

Zug & Co., at Byesville, O., are repairing their nail 
factory, and will probably resume operations in a few 
weeks, after an idleness of almost two years. 





Miscellaneous:— 
The Western Mineral Wool Co., Cleveland, is in run- 





Yensile strength, 92,700 Ibs. to the sq- in.) 


Elongation 12% per | 
Elastic limit, 51,960 tbs. to the sq. in.) C®8% | 

The Wittman patent referred to had become the | 
property of the Pittsburgh Steel Casting Company, The | 
same was transferred to the “Mullins Silicated Iron and | 
Steel Company, December 5th, 1887, by compromise to 
prevent litigation on claims of infringement upon origi- | 
nalinvention.’ The joint patents of the Pittsburgh 
Steel Casting Company, known as the: Noel B. Wittman 
patent and the G. G. Mullins patent, being now the sole | 
property of the Mullins Silicated Iron and Steel Com- 
pany. 

Mr. James F. Dougherty, of the firm of Dougherty & | 
Morrison, manufacturers of boilers, tanks, etc., has just | 
returned from Belleville, Ont., where he has been erect- 
ing a steel water tower, 140 feet high, and 30 feet in 
diameter. To withstand the enormous pressure tne 
bottom plates were made 1 1-6 inches thick, which thick- | 
ness was gradually reduced towards the top, the upper 
plates being }-inch thick. Mr. Dougherty had with him 
eight workmen from Pittsburgh, the rest of the work 
being done by men residing there. The work was com- 
pleted in 138 weeks. Similar towers had been built by 


| 
} 
} 
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ning order again, after its recent fire. 

The sales of the Heine Safety Boiler Company during 
1887 amounted to 171 boilers of 22,415 aggregate horse- 
power. Their sales the year before embraced ninety- 
eight boilers of 18,000 total horse-power.—[Age of Steel, 
St. Louis. 

Sealed proposals will be received at the office of the 
Supervising Architect of the United States Treasury 
Department at Washington, D. C., and opened at 2 P. 
M. of the 21st day of February, 1888, for all plumbing, 
water and gas piping of the U. S. Court House, Post 


| Office and building at Fort Wayne, Ind.; also at New 


Albany, Ind. 

Affairs of the Warren Tube Co. are in a rather bad 
condition. The office force was discharged Saturday 
night and two watchmen comprise the employees of that 
corporation, at present. Suits aggregating $47,007.82 
have been commenced against it in the Common Pleas 
Court as follows: Pheenix Iron Works, Meadville, 
$2,065 ; Mahoning Iron Co., $2,404.26; Western Reserve 
National Bank, $10,000; First National, two suits, $7,800 ; 
Second National, $5,000; P. L. Kimberly & Co., Sharon, 
$12,663.04; 8S. Jarvis Adams & Co., Pittsburgh, $2,073.87 ; 


- 


First National Bank, Salem, $5,001.65. The majority of 
the suits are brought on notes given by the Tube Com- 
pany, and to which individual indorsers are made party. 
—[ Warren (O.) Chronicle. 

Articles of incorporation have been issued to the St. 
Louis Expanded Metal Company ; paid-up capita:, $35,- 
000. The company has been organized with the follow- 
ing officers: President, A. P. Miller; vice-president, 
R. L. Coleman ; secretary, Merrill Watson; treasurer, 
G. W. Weyer. The remaining stockholders are W.°E. 
Guy and H. P. Miller. The company will operate under 
a license from the Expanded Metal Company, of Chicago» 
which latter company own the patents in the United 
States for expanded metal, issued to John F. Golding, 
former business manager of the Industrial World, of 
Chicago. The St. Louis Company has taken a license 
for the exclusive manufacture and sale of these goods in 
the Southwest, comprising the States of Missouri, 
Kansas, Colorado, Arkansas, Texas and the Indian and 
New Mexico Territories. A factory building is being 
arranged for, the necessary machinery has been ordered, 
and the company expect to be ready for business within 
sixty days.—[Age of Steel, St. Louis. 


—_ 


in 1887. 


Train Accidents 
Railroad Gazette. 

The record of the past year is the worst in our history. 
While our mileage of road has increased about 10 per 
cent., and our train mileage probably 8 or 9 per cent., 
accidents have increased 18, and casualties to persons 
over 40 per cent. And, as will appear from a study of 
the comparisons, it must not be assumed that the large 
number of casualties results wholly from exceptional 
causes ; for employes, who do not suffer in a special degree 
from cases like Chatsworth and Forest Hills, have been 
sacrificed at the rate of about 8 per week—an increase 
of 35 per cent. over the previous year and still more 
over the average for the preceding three years. Passen- 
gers, too, have sufferd severely from ordinary accidents 
—if we may vse the term “ordinary’’—for, deducting 
the number killed at Deertield, Silver Creek and Rio in 
1886, we find that we can omit the six worst accidents 
of 1887 and still be obliged to show 20 per cent. more 
passengers killed in 1887 than in 1886. 

The number of accidents was exceeded in 1883, but 
their fatality that year was very much less, the number 
of persons killed being 473 (of which, 132 were passen- 
gers and “others’’), and the average killed per accident 
being 0.288, as against 0.437 in the year just closed. 
The number injured was about the same then as in 1887, 
but as we have often remarked, this is a poor basis for 
, comparison, as chroniclers vary so widely in their stand- 
ard for reportiug injuries which are not severe. 


A New Thermo Motor. 

A thermo motor or hot air engine is described and il- 
lustrated in a recent issue of Industries. The engine has 
been designed by Mr. James Hargreaves, of Widnes, and 
has b2en running for some weeks in Liverpool on a con- 
sumption of less than } |b. of fuel per I H. P. per hour. 
The fuel is creosote or coal tar. The great economy of 
the engine is due to the extreme limits of temperature 
between which the engine works, the initial temperature 
of the vapor used, the products of combustion of creosote, 
is about 2,800° and the final temperature only 180°. 
While this great difference confers great economical ad- 
vantages, it has always hitherto been aserious drawback, 
as the friction at such a high temperature has proved so 
enormons and unmanageable as to destroy the cylinders 
and packing rings. If these difficulties can be success- 
fully overcome, there is doubtless a great future before 
an engine that burns such a small weight of fuel for the 
power developed. 





pee 

BETWEEN twenty and thirty railroad companies are 
introducing specific forms of heating cars, and out of 
the variety of devices there will certainly be evolved 
one practicable method. One system uses hot water, 
which is forced through pipes, another hot air. One 
scheme is to use pressure, and another to use an exhaust. 
The mechanical difficulties in the way cannot be easily 
overcome. It has been estimated that it will cost $10 a 
year percar for heat. It has been shown that fifty 
pounds of exhaust steam, circulated by the suction sys- 
tem, is as effectual as seventy-five pounds of live steam 
circulated by the pressure system. — [Philadelphia 
Record. 





le cl > 

Tere is a great demand for small boilers to suit the 
numerous small shops and factories starting up over 
the country. The Philadelphia boilermakers are over- 
sold, and business is coming in frequently without being 
Sought. 
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F. J. ROBINSON & CO., 


MANUFACTURERS OF 


Self Contained Vertical Engines 


FROM 2 


TO 10 HORSE POWER. 





All kinds of Heavy and Light Brass Castings. 





Send for Price List and Circulars to 


se. J. 


05-ly 


ROBINSOW g& SO.. 


BATTLE CREEK, MICH. 








Ma NGM Late 


New Designs. 
First-Class Workmanship. 


THE MULLER MACHINE TOOL CO. 


8th and Evans Sts., [44] CINCINNATI 0. 





Cutting Keyways and 
smallest work, with 


Send 


ROMEO, 





Jal89 


MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Morton’s Lightning Keyway Cutters & Key Makers 


MADE IN SIX SIZES, 


making Keys from 24 inches long down to the 


accuracy and rapidity. 


for circulars and description. 


MICH. 








CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 





BUSINSES DIRECTORY. 


Canton, O. 








HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Coach 
Screws. 15_ 


OVELTY IRON WORKS, Mili Work, Shaft- 
2 ing, Engines, Imperial job printing Prose 
etc. 3 








Boller Makers. 
GMITH &, TEACHOUT—(Established 1857.) 
Boilers, Tanks, Stills, etc. 644 Broadway. 








Bridgeand Boiler Builders, 


Bay BRIDGE AND BOILER 
> WORKS, mfrs. of Arch and Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St., 
and Case Ave. 











Belting, &c. 


ARKIN & BOSWORTH. Agents for Shultz 
Raw Hide Belting, 9 & 11 South Water street. 











Carriage Bolts. 


mse COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 41 





Hinckley, O. 


SHAM, W.S. Tin cans of every description 
cate job lots special prices. Correspondence 
solicited. 81 











Meadville, Pa. 


Our & CO. general jobbers in Castings of 
all kinds. 43 











Mansfield, O. 


MARTETD STE FOOTER HS 
an 0 eam , Oi 
Tanks. and all kinds of Sheet Iron Work, | o.. 











Niles, O. 


EEVES BROS., Manufact: f Boiler, 
R Tank and Sheet Iron Work, eto, F —— 














Coal, Iron and Ore. 


FG pty HITCHCOCK & CO., Briar Hill 
Coal and Pig Iron. 101 St.ClairSt. 81 
ABCOCK, MORRIS & CO., —COAL.— 
Grand Arcade Building, Cleveland, 0. 5 
ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61_ 
ANGER, A.TI.. wholesale Scrap Iron, Nos. 
\) 173, 175 & 177 Merwin Street. 33 




















File Works, 


} igh FILE WORKS, A. & H. Gough, 

manf’rs of Files and Rasps, equal to tne best 
English file. Old files re-cut. Atl kinds of Job 
Grinding. Office and Works, 38 Columbus and 
33 Winter street 13 











Foundries 
OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 











CONDIT, FULLER & CO., 
Pic & BAR IFROn. 


122 WATER STREET, 
Room 23. 


} CLEVELAND, 0. {o, . WAREHOUSE; 


95 River St., cor. Main. 





CLEVELAND ROLLING MILL CoO., 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 


Steel Oil Barrel Hoops, Wire of all kinds 


, Iron and Steel Boiler Plates, Galvanized 


and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 


Dba oe ely WM. & SON, Rolling Mill and 
Machinery castings. Rolls a specialty. 
No. 435 Broadway. _ 64 








Foundry Facings, 


LEVELAND FACING MILLS, Foundry 
Supplies, Cor. Scranton & Carter Sts. 21 











Hardware and Iron, 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


{LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and a 








Tire. 
HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 











Hardwood Lumber. 


ARTIN & BARRISS, dealers ia all kinds of 
aVi Hardwood Lumber. 130 Central Way. 51 








J. H. Dalliba. Moore, Benjamin & Co., 
H. P. Hussey. Biiwauhee. Wis. 


DALLIBA, HUSSEY & CO., 


Dealers in 


IRON ORE 4"° PIG IRON. 


101 St. Clair St. CLEVELAND, 0. 
Chicago Office: 115 Dearborn St., Rooms 2 to 22. 


A, PLUEMER & CO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 


Cincinnati, Ohio. 


Chicago Office—No. 107 Dearborn Street, 
Room 1l. 


GEORGE K. HOSFORD, Manager. 30 


E.C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO, 











' HK. OUTHWALIE. Ww. G. POLLVGOL. 
J. H. OUTHWAITE & CO.., 


Exclusive attention given to 
Lake Superior and Menominee Rangit 


rromn Ore. 


CLEVELAND, OHIO. 


Saml. L. Mather Fred. A. 
Prest. & Treas. —_s — 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 


uperior. 
Rooms 4 &5 Mercantile Bank Building, 
a CLEVELAND. oO. 





Lumber. 


AY 0ODS, JENKS & CO., manufacturers and 
dealers in Lumber, Lath, etc., 5 Carter 








street. 
ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
lumber, timber, lath. shingles, etc. 47 Central 
Way. 82 
OTTER, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing mill, 7 & 10 Carter St. 2 











Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND, oO. “ 





L. M. PITKIN, 
Pres’t and Treas. 


Variety Iron Works Comp’v 


BOILER MAKERS, 


Machinists and Founders. 
Shafts, Pulleys and Hangers 
a Specialty. 
61 to 73 Scranton Ave. 81 


F. L. CHAMBERLIN, 
Sec’y. 


Cleveland, O. 


FOUNDRY COKE, 


72-hour Connellsville Coke, 








Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CO., 


QRES AND METALS, 


‘34 Lewis Block, 
PITTSBURGH, PA. 











W. J. RAINEY. 


Mercantile Bank Bldg., Cleveland. 


-COKE- 








Pittsburgh & Wheeling Coal Co., 
Miners and Shippers of 
OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
| Lake Shipping Point, Lorain, Ohio. 











Machine Shope. 


ORD, GEO. A., Metal Pattern Maker, small 
machinery repaired. 15% Frankfort St. 











Steel Stamps and Stencils. 


LEHARTY, J. H. & Co., Rubber Stamps, 
Seals, Stencils. 92 Seneca street. 54 











BUSINESS DIRECTORY. 


Akron, QO. 


cNEIL. J.v. CO., steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing promptly 
executed. 
APLIN. RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ ar * 











etc. 





street. 








Alliance, O. 


CARMAN G. L., builder of Engines and 
Machines Also Jobbing and Repairing. _ 








Columbus. 9. 
NITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive Steam Boilers. 
All work warramed. Borger Bros. & Co 





Cincinnati. O. 
rFYHE CINCINNATI STEAM HEATING CO, 
manfrs, dealers and contractors. Warming 
and ventilation of public and private buildings a 
specialty. Boilers, Radiators, Pipe, Fittings, 
rass Goods, &c. Correspondence soliced. 187 
West Pear! street. 92 


OGRNY: ALEX. D., ~ Queen City Pattern 
Works. Patterns made to order. 134 E. 2d st 








Rochester, N. Y. 


OOD-WORKING MACHINERY. Send 
for Catalogue. J.S.Graham & Co. 43 
LEASON, WILLIAM. manufr., of, Machin. 

ists’ Tools, es, Planers, an t. 
Dressing Machines. 10 Brown’s Rac. Sota 














Struthers, O. 


GUMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron. and Superior Quality Shingle-Bands. 61 








Tron Planers 


A SPECIALTY. 
New Patterns. 






8 ee 
This Planer returns the table 8 for 1. 


Sizes from 2in by‘0in. and 86 in, b i 
to plane from 4 to 10 feet in length. nea 


Rochester Machine Tool W’ks 


LIMITED, 
84 Rochester, N. Y. 


Epiration Repisters 


. Manvuracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the [non TRaDE 
Review, price $3.00 per year. 


Address,” 
Gleveland Printing and Publishing Go. 
Cleveland, Ohio. 


The Daisy Patent Natural Gas Burner 


For all kinds of Stoves. Furnaces, and Open Grate. 
Will produce more heat than any other burners 
ever made. Manufactured by 


Harmon, Cibbs & Co., - Corry, Pa. 














Stearns Mfe. Co. 


ERIE, PA. 


Del Wt 

ANNA 
NARA 
Engines from 15 to 400 Horse Power. 
Boilers of Steel and Iron 


Supplie the Trade or user. Send for Catalogue 


Mill and General Machinery. 


WORKS AT ERIE, PA 








ATFIELD. JAMES ttern Maker. J at- 
terns of every style etoorder. 165-167 
West Second Street. a5 
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Orrice OF Lron TRADE REVIEW. 
CLEVELAND. O0., WEDNESDAY EVENING, February 1, 1883. 
lron Ore. 

There has been an important change in the condition 
of the market, brought about by the apparant weakening 
of the railways and the reported placing of rail orders 
to the extent of some 50,000 tons. While this quantity 
of iron in itself is insignificaut in comparison with the 
entire ore interests, it cannot be denied that the break in 
the ranks of the railway companies has a tendency to 
stimulate the market. The orders were placed by the 
Pennsylvania Company, the foremost among the com- 
panies that upposed the steel-rail combination, and the 
reported price is $31.50—only half a dollar below the 
offer of last week. Whether further orders will follow, 
remains to be seen. Itis rumored, however, that the 
C., B. & Q. Railway has obtained options for a large 
quantity of rails, for replacement. In the meantime the 
sale of ore is still held in abeyance. The ore dealers 
have not yet come to an understanding with the vessel 
men, and are not likely to come to an agreement until 
something definite is known as to the course to be pur- 
sued by the railways. Ifthe latter, in the main, con- 
tinue to hold off, the ore producers will not feel justified 
in approaching the lake carriers. In no event, the ore 
men say, will they sell a pound of ore until they hive 
satisfactory charters, eitLer conditional or engaged. The 
vessel men appear to have lost some of the confidence 
with which, a month ago, they claimed everything and 
when the break comes—which may be any day—they 
will be found to have curtailed their recent demands. 
‘The action of the railway companies in reducing ore 
freights to lake ports ten cents a ton, will tend to depress 
vessel rates, and on the whole, furnacemen may reason- 
ably expect cheaper ore this season. We quote without 





change: 

No. 1 Specular and magnetic Bessemer ores per ton.. a 00@7 50 
No. 1 Specular (non-Bessemer) ores per tOD............ese008 6 00@6 56 
Bessemer Hematites.............. 5 75@6 75 
Non-Bessemer RNAS iincic-nescchhisbtnaidietiniacaimdshann 5 00@5 00 


Pig Iron. 

In this market, too, the break in the rail situation has 
caused some little excitement. One firm, out of half-a- 
dozen large producers of pig, announces the sale of 
2,000 tons of Bessemer iron, and an excellent trade for 
the past month, while all the others state an absence of 
activity, low quotations and, worse than that, a weak 
market. Some considerable foundry iron is reported as 
finding its way to Eastern markets, but neither the vol- 
ume of business-nor prices are given. Complaints are 
heard on all sides that business is toa large extent weak- 
ened by forced sales of the raw material at sacritice 
quotations, so that firms able to look on awhile cannot 
sell their product advantageously, and must either work 
for stocks or suspend operations until a better feeling 
shall obtain. On the other hand, one of the shrewdest 
of furnacemen is authority for the statement that, should 
rail orders continue to be liberally placed, the market 
will stiffen suddenly and a jump of one dollar a ton 
ought not to surprise anybody. Much depends upon 
the confidence of mill men who, while they admit that 
they have orders in plenty, decline to purchase either 
largely, or for future delivery, but insist upon buying 
small lots and for spot delivery. Nobody expects any 
lower prices, but so many sales are reported below mar- 
ket quotations that the mill and foundry men, not with- 
out reason, decline to pay ruling prices. Just as soon 
as furnacemen will quit underselling the market, quota- 
tions will perceptibly stiffen. We quote, f. o. b. cars, 
Cleveland, four months: 

CHARCOAL PIG IRON. 








Lake Superior Charcoal all grades............-+- ..21 50@23 £0 
BITUMINOUS AND COKE IRON 
No. 1 Besseme’......c..+.sccsse g 20 85 
No. | foundry, vail lake ores, .. 2035@2085 
No. -- 1935@19 %5 
No. 1 foundry, lake ores, with cinder mixture............ 19 85@20 35 
THO, So IN ccicacah Rca tics ssackenss chacedsacsMlacennadbeaesbenatiaens 18 85@19 85 
No. 1 silvery, native Ohio OFe............cccscsccssceerscesscecees 2U 00@ 2u 50 
pC ey Bate a Ea ae RSs Se RE 19 0U@19 50 
No. 1 gray forge, red short ERENT Ee ee 19 35@ 19 85 
No. 1 gray forge, neutral eesccevecsccccces 10 GEL ED 
No.1 { Sar Sees, Scotch (Black Band)... ERE 20 53 
No. American Scoton SES EE TE OS 1953 


Manufactured Iron. 

The demand for bar iron continues, and the supply is 
visibly growing less. While inquiries are lively and 
orders liberal, the price is still away down, $1.75 being 
paid for round lots out of store. Still, sales are reported 
at $1.70 for larger quantities. If the demand should 
keep up after the car works are fairly supplied, the price 
may be expected to take an upward turn. 








In anticipa- , 


tion of a rise, some orders received here during the 

week were refused by local dealers. Sheet iron is still 

weak, and there is no demand for it. Stocks are rapidly 

accumulating, especially in standard sizes. Some of the 

mills are offering large inducements to buyers, but fail 

to find a market at a basis of $2.70 for No. 24. 
Hardware. 

At this writing there is in session, at the Weddell 
House, in this city, a meeting of manufacturers of wire 
nails, called together for the purpose of forming an 
association for mutual benefit. The association is to 
cover the entire country, and, in the language of one of 
the parties concerned, is to take the nature of a pool, or 
trust. Owing to the competition made by the manu- 
facturers of cut nails, wire nails which at a period not 
very distant sold for $3.25, are now selling at $2.60. 
while cut nails are in the market at $1.85 for iron, and 
$1.95 for steel. These quotations, of course, are for 
large lots, and at the mill. The cutting of prices is also 
said to be due to some extent to disagreements among 
various manufacturers of wire nails, and with a view to 
correct these causes the meeting was called. The ses- 
sions will probably occupy several days. The sale of 
shelf goods continues good in every branch. Metals are 
high and firm, tin hovering in the vicinity of 37 cents, 
copper strong at 164c. and pig lead scarce at 5c. 

Scrap Iron. 

No transactions of any size are reported, and the mar- 
ket appears to be quiet and duil. 

CINCINNATI PIG IRON MARKET. 
Reported for the Lron Trape Review by Rogers, Brown & Co. 

The pig iron market has been a good deal at sea the 
past week. Early inthe week the Associated Press at 
Pittsburgh was supplied with information that prices 
had dropped $4.00 per ton in that market, and that pros- 
pects were very blue for the pig iron trade. This in- 
formation was carefully telegraphed to all parts of the 
country. It had the effect to check business in all mar- 
kets, and lead buyers to think that something dreadful 
was about to happen. For three or four days business 
dropped almost to nothing. At the close of the week 
there was again a good inquiry and liberal sales. Buy- 
ers find by inquiry that the Pittsburgh statements were 
grossly exaggerated, and that desirable grades of iron 
are not in over-supply in Western markets. A good 
many furnaces have been banked in different districts 
and the aggregate curtailment of production will be 
shown by next monthly report to be considerable. 
Meantime, the whole tone of Westerm trade is healthy, 
and consumption continues heavy. We revise quota- 
tions, which are for cash, f.o. b. Cincinnati (Jan. 30) : 


Hor Buast Founpry [ron.—Ohio Southern Coke, No. 1, $19 50 
@$2006, Ohio Southern Coke, No .2, $18 00@$18 50; Ohio South- 
ern Coke, No. 3, $17 50@$18 00; Ohio sent Stonecoal, No- 1. $19 50 
@#20 00; Ohio Soft Stonecoal No. 2, $18 00@$19 50; Mahoning 
Valley No. 1, $20 00@$20 50. CHaRCcOAL Tron. Hanging Rock, 
No. 1, $22 00@ $24 00; Hangins Rock No. 2, $21 00@$23 00; Ten- 
nessee — Aleve. 2 Cc 1, $20 00@$21 00; Tennessee and 

Alabam: Cc. C. 2, $19 09@$20 0. Forar—Strong Neutral 
Coke, $17. 00@$17 50 ’ Mottled Neutral Coke. $15 25@$15 75; Cold 
Short, $16 00@$17 00. Car WHEEL AND MALLEABLE—Southern 
Oaz Wheel Iron, $23 00@24 00; Hanging Rock Cold Blast, No. 

ao 00; Lake Superior Caz Wheel & Malleable, $22 00 
@$23 00. 


CHICAGO PIG IRON MARKET. 


Re ted for the Iron Trapk Review by Rogers, Brown & Co., 
W.W Backman, Resident Agent. 


The waiting mood still continues with Chicago and 
Northwestern buyers. The orders placed since last 
report have nearly ali been for small lots. There are 
two or three exceptions reported, and local furnaces are 
credited with some sales of strong iron at prices which 
outside furnaces are unable to touch ; while these prices 
continue to be made, Chicago will not be an inviting | ° 
field for foreigners. Lake Superior charcoal iron is the 
firmest feature of the list, and there are many believers 
in a still further advance in prices, which have already 
stiffened about 50 cents per ton. We quote for cash, 
f. o. b. cars, Chicago (January 28) : 


a and Coal Foundry: —Ohio Hanging Rock pottemers, No. 

, $21 50@22 50; Ohio Jackson county. softeners, No. 1, $21 50@ 
% oo, Ohio, Black Band sotwoners, Fe. 1, $22 00@22 ry Lake 
Ure and Cinder softeners, No. 1, $21 00@22 00; Southern coke 
foundry No. 2, $20 50@2i 00; Southern coke foundry No. 24, 
$20 00@20 50; Southern coke foundry No. 3, $19 50@20 00. Old 
Materials:—Old American Rails, $23 00@z3 50; Old wheels, $20 50 

@21 50. Fearne’ Foundry: — Lake Su Superior. $21 50@22 50; South- 
ern, $21 0@ ; Hanging Kock, $ 25 00. Car Wheel and 
Malleable: we oh ” Superior, $21 50@22 50; Standard Southern, 
$25 00@ 26 00; Hanging noe, Cola Blast, $26 00@28 00; Hanging 
Rock Warm Blast, $24 50@ 


DETROIT ot ye MARKET. 
Reported for the Iron Trapg Review by Uharles Himrod & Co. 


There has been a little less buying done during the! Con 


past week for local consumption than for some time 
past, but we learn of large sales having been made in 
other parts of the country for iron made in this district, 
Lake Superior charcoal, and not alone for this grade, 
but for nearly all kinds, prices on all ruling firm, with 
the exception of Northern made coke iron, which has 
weakened considerably, the weakness being mainly 


caused by the increased supply which has sprung up 
on account of the comparatively small call for Bessemer. 
We think, however, that the recent very large orders for 
cars would indicate an extension in the railroad business 
of the country to such a degree that the demand for 
steel rails may possibly also increase in proportion, when 
more of the furnaces would be turned into making Bes- 
semer pig again, and of course the supply of foundry 
iron would be made shorter. The large demand for 
Lake Superior charcoal iron existing at the present 
time, which will be augmented by the requirements of 
those consumers who buy their year’s supply during the 
Summer months and who use so largely of Lake Super- 
ior iron, should certainly have the effect of putting 
values on a higher basis. We quote the market as fol- 
lows (Jan. 30): 


Lake Superior Charcoal. all Nos. $22 00@$23 00; Lake Superior 
Coke, all =. $21 25@$21 75; Lake Superior cole. cinder mixed, 
$19 00@$2000; Standard Ohio Blackband, $21 50@$22 00; South- 
ern No. 2, $19 50@§$20 00; Southern Silvery, $18 50@$19 00; Jack- 
son County (Ohio) Silvery $20 50@21(0; American old iron 
rails, $25 00@$26 00; Old Wheels $21 00@ $22 00. 

ST. LOUIS PIG [IRON MARKET. 


Reported for the Iron Traps Review by Rogers, Brown & Co. 

About the same condition exists in this market as was 
reported a week ago. Considerable business is in sights 
growing out of contracts taken by foundries, and there 
has been a good deal of figuring on the pig iron orders 
to be placed. Some very good orders have been booked 
at prices that would have looked pretty low a month ago. 
No. 2 Southern foundry is held firm at $19.00 to $18.75 
cash, while buyers are seeking to contract at 50 cts. less. 
The prompt refusal of large orders for both foundry and 
mill grades at a shade below asking prices, is proof 
tha. the market has a pretty good bottom to it. We 
quote for cash, f. o. b., St. Louis (Jan. 28): 


Charcoal Fourdry Irons.—Missouri, $19 00@20 00: Southern, 

$19 v0@$20 %. Coal and Coke Irons.—Southern, $18 5U@ 

19 00, Ohio Softeners. $20 50@23 50. Mili Irons—Southern No 1, 

$17 00@18 00. Car Wheel & Malleable Irons—Southern, $21 00 

oe a ike Superior, $22 50@23 20; Connellsville Coke, East St. 
ouis, ; 


CHATTANOOGA PIG IRON MARKET. 

Reported for the Iron Trapg Review by Lowe & Tucker. 

There is no change to note in general trade, and busi- 
ness of all kinds is moving along with the same activity 
that was manifested at any time during the past year. 
Pig iron is holding its own in every respect and we have 
no changes to note in price or demand, in fact, the in- 
quiries that are now being received would indicate an 
increased activity in the near future. The Southern 
foundries are all increasing their consumption and some 
of them are contracting for their supply for. some time 
tocome. Our local lumber business is now booming in 
consequence of the high river all through East Tennes- 
see, while inquiries for car lumber to points South are 
greater than ever from the Northern car builders. Upon 
the whole, general business throughout the entire South 
is in an entire satisfactory condition. 

LOUISVILLE PIG IRON MARKET. 

Reported for the [ron Trape Review by Geo. H. Hull & Co. 

There has been very little buying in this vicinity, but 
inquiries for iron from the outside are numerous. If 
this demand keeps up for a few days longer, we believe 
furnaces will slightly advance prices. There have been 
numerous instances where buyers expected to get irons 
at their own terms, but found that the furnaces were 
over-sold, and could not furnish the irons desired at 
any price. We quote (January 30): 


Pie Iron. —Southern Coke, No. 1, founars, $18 50@£19 50; 
Southern Coke, No. 2, Foundry. $17 50 ® $18 50; Southern 
Soke, No. 2%, Foundry. $17 00@ $18 00; a ae Kock Coke, No. 

Foundry. $19 00@$2000; Hanging harcoal. No. 1, 
Bose ny $22 50@$24 00; Southern Charcoal. No. 1. Foandr 
$19 50@21 50; Silver Grey, different grades. $16 00@$17 C0; South: 
ern Coke No. 1, Mill Neutral. $16 00@$17 00, Southern Coke, No. 

Mill. Neutral. $15 50@316 50; Southern Coke, No. 1, Mill, Cold 
Short, 615 50@$:6 50; Southern Charcoal, No.1, Mill gba snes gon ait 
White and Mottled, different grades. 815 00@$16 00; Southern Car 
Wheel, Standard Brands, $2300@ $24 00; Southern Car Wheel, 
other brands, $20 00@$<1 00; Hanging Rock. veld Blast, $24 00 
@$25 00; Haneine Rock, Warm Blast. $20 00@$21 00. 





LIST OF F PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher. 
(late Ex. U. 8. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 


BEARING DATE JANUARY 24, 1888. 
_Annealing metals, oven for, M. D. Greenw od, Hoosick Falls, 
» £ 


~ Boring tool, M. Quass, Philadelphia, Pa. 
Caaias, manufacture of sheet metal, F. Egge, Bridgeport, 


petal ¢ dividing or splitting machine, J. C. Russell, Beaver 
alls, 

Metal plate for metal structures, U-shaped, E. de la Sauce, 
Berlin, Germany. 

Metals, apparatus for oxidizing the surface of, G. W. Gesner, 
New York, 

Ore. concentrator, O. Campbell and W. Peet, Lawrence, Kans. 

Ores, etc., machine for crushing or disintegrating, A. P. 
Granger. Denver, Colo. 

Sheet meta! seam, E. J. Dolan, Philadelphia, Pa. 





Wire nail, W. A. Sweet. Syracuse 
Wire, reducing and finishing, J “Withington, Trenton, N. J. 
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90 IRON TRADE 





$60! AMERICAN GIANT DYNAMO. $60 


Electro-Plating and Electrotyping Machines 
IN ALL SIZES, 
FROM S60 UPWARDS. 













Cheapest 
and Best in 
the Market, 


Headquarters 
for everything 
in the Plating 
and Polishing 

line. 


© NICKEL 
‘PLATING 


Polishing 
-——~ Materials, 


ZUCKER & LEVETT - CHEMICAL Co., 


ESTABLISHED 1863, INCOKPORATED 1881, 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. Sixteenth St. Office: 36 to40 Eleventh Ave.,New York, U.S, A. 


Cleveland Foundry. 
Castinaloes 


For Machinery and Rolling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 


STREET RAILROAD TURNOT'. * 


Nos 9 
Wintec Serest. Bowler & ©o 








CLEVELAND | WHEEL & FOUNDRY WORKS. 
MAHER & BRAYTON, Proprietors, 


Manufacturers of 
‘Car, Engine, Truck and 
Tender Wheels. 
AILROAD, ROLLING MILL 
and Machinery Castings. 


- @ and Street Railroad Wheels 
and Turnouts. 


Chilled-Paced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland, Ohio. 32 









Punch and Die Grinder. 


This machine 1s used for grinding punches and dies 
such as are used in making bolts, rivets. serews and a 
large variety of square or circular pieces requiring one or 
more finished faces, 


It works equally well on hard steel, chilled iron or softer 
metals. It can be arranged to grind convex. concave or 
flat surfaces. Work can be ground to any desired thick- 
ness, or several pieces ground to the same thickness. 


Write for circular. 


Springfield Glue & Emery Wheel Co. 


SPRINCFIELD, MASS. 








Sharon Boiler Works, 


(Limited) 


SHARON. PA. 


eee) 














il 
































ais 4 All kinds of Boilers and Sheet Iron work. 











REVIEW, 
bd % Order direct an. 
Iron Clad Pp alnt Co. Iron Clad PaintCo., 
Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Building, And get the genuine 


article, and save liability ot 
suit for using an article 
made in violation of the 
patents issued tO Wry, 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


d by Near!l all 
or Re Po etee %8 


CLEVELAND, OHIO. 








ALEXANDER NIMICK, 
President. 


GLENDY 8S. GRAHAM, 
Secretary. 


ARTHUR BRITTAN. 
Manag. & Treas. 


Nimick & Brittan Mfg. Co., 


PiITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 


Genuine Bronze and Imitation Bronze Goods. 


Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. 11 


O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 





HLEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone No. 2111. CLEVELAND, O. 


All Kinds of Elevators Renaired. 


WOOD- ne MACHINERY 


—FOR— 
Planing Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 

FRANK & CO.. Buffalo. N. Y. 

















zZnown to the Axtes. 
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RoR Ss o ou Xs ES, 
THE GREAT 8TUMP AND ROCK 


ANNIHILATOR, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPANY, 
40 Prospect street, Cleveland, Ohide 





J. W. WILLABD, Manasen. 





Stump before a blast. | Fragments after a blast. 


_ STRONGEST and SAFEST EXPLOSIVE 





Electric Mi ining, ‘Gaods, 
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IRON TRADE REVIEW. 








For Sale. 


TWISL DRILL GRINDER, Warner & 
A Hough make (new). J. Benton, care Jrea 
Trade Keview. 





For Sale. 


of <A. SELF INEING Foot Power Print- 
A will do work. mete J. 


-, care Iron fn Whake Review, Cleveland, 0. tf 





For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
pha, T yah 40 feet of chain. Good o4nee Beg’ 
° ress n, care 
fren Cleveland. 0 tf 





Furnace for Sale. 
GOOD Charcoal Iron Furnace, in Michigan. 
For rarticuiars address E. C. Pope, 31 and 
*2 Wilshire Building, Cleveland, 0. tf 





For Sale. 
AX INTEREST 1 a profitable manufacturing 
establishment in Cle veland. Establishment 
now two months behind orders. Alsoa porition 


ddreses, 
oott. ee Box 5. care Town Torics. 





For Sale. - 

DRUFF & BEACH, Hartford, Conn., 
W fae Engine. x48: Buckeye Auto- 
matic Engine, 18x36; John Cooper & Co. Auto- 
matic Engine, 20x36;1 Circular Mill, 68” Saw, 

Engine and Baie direct connected, $600; 
Sturtevant Boston ae large oe sie ER. 
93-9ms Sa NDUSKY, OHIO. 





For Sale Cheap. 


New No. 4 INJECTOR, never _been 
used. Astros Jones, care Iron Trade 
Review, Cleveland, VU tf 





For Sale or Exchange 


FOR GOOD CITY BUILDING LOTS, a nice 
Nine-Room House with all modern improve- 
ments, bath, gas, water and furnace, and well 


finished. Onthe best lin: of street cars in the 
a close to Case Ave. A bargain. Addre-s 
02-tf J. E.J.,care Town Tortcs. City. 





For Sale or Exchange. 

HE BRADLEY FACTORY at Ashtabula, 0- 
} opnenes from two rallr > were of 
i ® nes, ilers, 8 Ing, 
= finest shi ping. pofat on Lyne | Fm better 

int 
On Lor TELLS BUSINESS EXCHANGE, 
208 Superior street. [091 Cleveland, O. 


Wanted. 


GOOD BUSINESS MAN with capital, to 

take interest in a manufacturing iron bus- 

iness. 100 per cent. profit. Address J. G. J., 
care Iron Trade Review. tf 


Wanted, 


LL FOUNDRY MEN to know that the For- 

est City Machine Works, Cleveland. Ohio, 

manufacture all kinds of Wrought Iron Chaplets 

and Chaplet Stems with threads under the heads. 
Write to them for Price List and Discounts. 


Wanted. 


QO RUATION of ype. » by a practical 
Machinist and eer who is well ac 
qnatated jeg me, beanies ond mpinine hy 
* r of men .e88 
ness, Andis ® GOORANK JEEFERSON, 
05-2t 546 East 6th St , Erie, Pa. 

















For Sale. 


ACHINE SHOPS—Fine buildings, exten_ 

sive machinery foundry, patterns, large 
gourds. § R. K. track, clear title, a great bargain. 
30,000. C.H.SMALL, Pueblo, Colorsdo. m 


FOR SALE! 
Goal, Timber = Grazing Land. 


Fifteen Hundred to Two Thousand Acres situ- 
ated in Northern Tennessee near the Cincinnati 
Southern R. K. Sample of Coal and analysis of 

same can be seen at the office of the undersigned. 
For full particulars oddress 

DR. H. GEROULD, 


02-3m 1191 Euclid Ave., Cleveland, 0. 


NOTICE TO MANUFACTURERS. 


Artistic Chasing and Engraving on all kinds 
of metals, Designing, Die-binking, Stencil and 
Stamp Cuttings, Etc., Ornamental Models and 
Patterns, Working Drawings, Brass Moulds and 
Rolls made to order. 


PH, A. S *HAEFLIN, 
Room 9, Leader Building. 
144 Superior St., - CLEVELAND oO. 


QUINT’S AUTOMATIC 
Steam Engine Governor 


for single slide or rotary valve engines. Patented 
Feb. , 1887. Same can be applied to the ordi- 
nary slide valve throttle governor engine con- 
verting the engine intoan AutomaticCut Off. [it 
a8 a practical test on engines running 750 
revolutions per minute, and gives the best of re- 
sults. It is simple and strong in its eanenetion 
and accurate in i's regulation. Addre 
LEONARD & McCUY, 118 Liberty £ Bt. ae Fe 
93e0w Bt 


Don t be Deceived 
1] ineersas The Cyclone Steam as 
Oleqner is LkS only Cleaner 
steam a spira) 
motion the entire length © Pog 4 tubes. 
Crescent Mie. Co.. CLEVELAND, 0.12 


























SECTION OF CONVEYOR. 


THE JEFFREY MANU’FG CO. 


116 W. State St., Columbus, O. 
Manufacturers of 


Roller and Detachable Chain for 
Elevators, 
Conveyors, 


Drive Belts 
c OAL 
ORES, 
GRAIN, 


Barrels, Boxes, &c 
-o— 


Send for 1887 Illustrated 
Catalogue. 


Correspondence Solicited 








PENCERIAI 
TEEL PENS 


Are The Best 






of 
niformity, end re 
20 Samples for trial, post-paid, zo Cents. 
iVISON KEMAN, TAYL . 
med sat We Sete Noe Bick OO 











ELECTROTY PE 
FOUN'DR > OF 
eva) SHERIFF STATE] | ND 4 


BYCICLE oc ORoGUN 


Send stamp to A.W. GUMP, Day- 
ton, O.,for Illustrated Price List of 
New and Seconp-Hanp Macaings. 

Biescles_ repaired and_nickeled. 

Srconp-Hanp BICYCLES,Guns and 
Revolvers taken in exchange. 


_4#@ Mention this par. 








ly 





The Journal of Science and Art 


Is a beautifully illustrated, popular pegam of 
conveying knowledge to the people. Its Depart- 
ments of Science, Mechanics, Natural History, 
Art and Pure Literature are unrivaled, while its 
illustrations are models of excellence. Every 
family in the land should take this interesting 
and instructive Journal. Price two dollars a 

year. Sample copies 25 cents. Published a 
Thoveland, Ohio, by WINN BROS, & iat x+y 
Send for sample copy. 13- 





Walkers Tool Holder. 


For holding | drills and reamers 
for lathe wo Prevents break- 
ing or otipetns. Can also be used 
or Se keel reaming 
holes by hand, and tor 
reaming holes under drill 
presses, ete. Five hold- 
~ ers a a set. Made with 
double handle, when required 
Walker Mite. Co., CLEVELAND, 0. 









MACHINERY FOR 


Straightening & Cutting Wire 


Of all Sizes to any Length. 
Send for Catalogue. 


NO. ADT & Soa 


New Haven, Cenn., U. 8. A 








SPEED INDICATORS. 


These little Pocet 






Indicators are ac- 
curate and reliable, 
and should be found 
in every mill ang 
manufactory, @ 
every machinist andmillwright should 
have one Sent Ba om on grecsipt of 
$1.00. Send for logue R. WOOD 

60 High Street, 5-ly 


ane 


BOSTON, MASS 





Sharon Steel Casting Co., 


SHARON, 


PA..; 


Are ready to receive orders for prompt delivery for Stee] 
Castings of all kinds, from one pound up 
to fifteen tons. 


Send specifications for prices. 


932m All work guaranteed equal to any 





The Van Nostrand Science 
SERIES. 


{8mo, Green Boards. Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SuBJEcTtT DEMANDS. 


No. 1—Chimneys for Furnaces, Fire-Places ond 
Steam Boilers. By RK, Armstaong,C. E., 
— with an Essay on High Chimneys; ~ 

nzger 

a 2 =e Boiler Explosions: by Zerah Col- 

No. 3 ~Practical Designing of Retaining Walls; 
by Arthur Jacob, A. B. 

4—Proportions of Pins used in Bridges; by 
Ghee Bender, C. KE. 

No. 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 
2d Edtion 
o. 6—On the Designing and Construction of 
Storage Keservoirs; Arthur Jacob, A. 

No. 7—Surcharged and ew, Forms of Re- 
taining Walls; By Jas. 8. Tate, C. E. 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition, With Additions 

S. W. Robinson. 

; By C. William Siemens, D, C. L., 
to which 1s appended the Value of Artificial 
— as Compared With Coal; by John War- 
ma 

No. 10—Compound Engines; Translated from 
the trench of A. Mallet. With Results of 
American Practice, by R. H. Buel, C. E. 2d Ed- 
ition 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Theory of Voussoir Arches; by Prof. 
W. E. Cain. 

No. 13—Gases Met With in Coal Mines; B 
J.J. Atkinson 3d Edition. Revised. To which 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. 

No. 14—Friction of Air in Mines; by J.J. At- 
kinson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 
Algebraical Kquations. by Prof. Geo. L. Vose. 

No. 17—Water at Water Supply; by Prof. W. 
H. Corfield, M. 

No. Is--Sowsrace, and Sewage Utilization; by 
Prof. W. H. Corfie 

No AAS. of Beams Under Transverse 
a+ by Prof. W 
No. 20—Bridge and. tars Centres; by John 


B. McMaster. C. 
No. mi Valves; | Richard H. Buel,C. E. 
No. 22—High Masonry Dams; by John B. Mc- 


Master. 

No. 23—The Fatigue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of ee Ludwig 
Spangenberg; with a preface by S. H. Shreve 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
son's quomtenrapd: by Prof.S. W. Robinson. 

No. 25—Theory and calculations of Continuous 
Bridges; by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and U: £8} wensiated 
from the French of M. Leon Pouchet 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of Dwelling 
Houses in Town and Country; by Goorge E. 
Warin 

No. 32—-Cable Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B. 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G@. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel: 

No. 37—Geographical Surveying: its Uses, Meth- 
ods and Results; 3 Frank De Yeaux Carpenter 

No. a ae tressesin Framed Bridges; 
by Prof. Wm. 

No. 39—A Wenge ck of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Brides, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. ‘ 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. 

2. Se serine Wheels; by Prof. W. P. Triw- 


bri 
No. 7 hemnedonamsies: by Prof. H. T. Eddy. 
No. for making Machines; from the French 
of M. Le Dou 
No. pd i A on the Different Forms and Uses 
of Articulated Links; by J. D. C. DeRoos. 
No 48—Theory of Solid and Braced Arches; by 
Wm. Cain, C. E. 
No. 49—On the Motion of a Solid in a Fluid; by 
Thomas Craig, Ph 
No. 50—Dwelling Houses; their Sanitar Coan. 
struction and Arrangements; by Prof. Wm. 1! 
Corfield. 
No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. 
No. 52—Lmaginar ay Quantities; translated from 
the French of Argand; by Prof. Hardy. 
No. 53—In auction Coils: how made and how used; ; 
8d edition. 
o. 54—Kinematics of Machinery; by Prof. Ken- 
sels with an ntroguction by Prof. Thurston. 
o. 55—Sewer Gases; by A. De Varona. 
No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker, M. Inst C. 
No. 57—Incandescent Hiectres T tights; by Compte 





Th. Du EKoncel and Wm.H ry  reeee; 
edition. 

No. 58—The Ventilation of Coal Mines W, 
Fairley, M. E., F. 8.5 

No. 59—Railroad Economics; or Note with 
Comments; by 8S. W. Robinson, C. E. 

No. 60—Strength of Wrovught-iron Bridge Men. 
bers; by 8. W. Kobinson, C. E. 

No. 61—Potable Water, and the ietent Mee 
ode of Detecting Impurities; by Chas, W. 

olkard 

No. 62—The Theory of the Gas Engine; b 

nents on com D as be 
o.63—House Drainage an anitary P| 
ing; by W. P. Gerhard; 2d edition. ae: 

No. 64—Ele.tro-Magnets; by Th. Du Moncel, 

No. 65—Rocket Logarithms to Four Places 
Decima!s. 

No. 66—Dynamo-Electric Machinery; by Silva. 
nus P. Thompson. 

No, 67—Hydraulic Tables; by P. J. Flynn, 0. g 

No. 68—Steam Heating; by Robert Briggs. 

No. 69—Chemical Problems; by Prof. Foye; 3q 
edition. 

ie, 2 waplesive Materials; by M. P. E. Ber. 

elot 

No. 71—Dynamic Blectricity; 
son, J. A. Schoolbred and K 

No. 12 Tooographical a "Surveying: 
Specht, ig > + ie Hardy, John B. 
and H. F. AY 

No. 73— Seibel Algebra; or the Algebra of Al- 
gebraic Numbers; by Pro y. Cai 

No. 74—Testing Racktncs: their History, Con- 
struction and Use; by Arthur V. Abbott. 

No. Recent Progress in Dynamo-Electri¢ 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P, 
Thompson. 

No. 76—Modern Reproductive x_ww Proces- 
ses; by Lieut. Jas. 8. Pettit, U.S. 

No. 77—Stadia Surveying; the theory “of Stadia 
Measurements; by Arthur Winslow. 

flo. 7 78—T phe ~~ 5 Bagine Indicator, and its use, 
y W 

No. 19 The Figure of the Earth; by Frank C. 
Roberts, C. E 

No. 80—Healthy Foundations for Houses; by 

parative Tests of 


Glenn Brown. 

No. 81—Water Meters: Cc 
Accuracy, Delivery, etc. Distinctive Features 
of the Wor'hington, Kenneay, Siemens and 
Hesse provers; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


4 Sv Hopkin. 


Geo, dé. 
cMaster 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—Flow of Water in Open Channels, Pipes, 
ponduits, Sewers, etc.; with tables; by P. J, 

ynn, C. E. 

No. 8:>—The Luminiferous Ather; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and sosarintinn of Hinere’s found in the 
United States; by Prof Foye. 

No. 87—Treatise on the bcd of the Construc- 
<7 of Helicoidal Oblique Arches; by John L. 

ulley 

No. $8--Reams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties and Analysis; by Lieut. John P. 
we isser, U. 8. 

No. 90—Rotary Motion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91—Leveling: Poremetric. ‘THigenemetets 
and Spirit; by Prof. I. 0. Bake 


LATE ADDITIONS. 


No. 92—Petroleum: its Production and Use; by 
Boverton Kedwood, F. C. F. 

No. 93—Notes Embodying Recen Practice 
the Sanitary Drainage of Buildings; with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C. E. 

No. 94—The Treatment of Sewage; by Dr. C. 
Meymott Tidy. 

DAY & CARTER, 
CLEVELAND, 0. 


*,* Copies sent by mail on receipt of price. 
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Locks, Bolts, etc. » - Pliers and Nippers. po Scroll Saws. 
bons PatOMh | oscscesssererssereconsneteine oonchazec’ lete, $10.00 dis 25 
2. Corbear, Locks & Bronze Goods. beg Lester, counplete, $10. 1 
‘ seek knobs and latches... dis 50410 ms ayy "$15.50: No ot ae Nippers, | Rogers, complete, $4.00. dis 25 
Rscutcheons ANG KOYS ....seeercecersersseveeces wend my Gece rie dis 20&10@33% Sheaves. 
jocks and padlock keyg .......... peserenuy 7 Gas PHOS. ...00..-.00. 000 sce sve seo sonesoscevenssseoneed dis 50410 | Sliding Door R. & E. listDec 18, 1885... dis 554% 
i] pulls,mineral, orceluin and Pen BOO Humason & Beck! serremeesnla Sliding Door, Patent Roller............... is 601042 
ell pulls, GENUINE DFONTE...--00..cee0eereees dis o i" P. S. & W. Tinners’ Cutting Nippers Sliding Door, Pat’nt Roller, Hatfield's vse di 70 
r bell pulls, genuine bronze............ oe 6 per cent. dis 10 | Sliding Door, Corbin’s Anti-FrictionDec. 18, 1885 
wre nuine a SES * aR ey “ ye Pienibes and Levels. aE pas is 6042 
e p PPrrrritit eee “4 . - 00 8. 
Bae en ks and latches pescwosseesoneese ai pod ope meg pea ag seeeee-ererees Oreeeeeeecees dis Liver L. & I. J. White P dis 20 &5 
re door hand foe flaps genuine bronze....di Davis’ inclinometers dis 10&10 Shovels and Tongs. 
Sreter hinges, bronze plate d Post Hole and Tree Augers, Fa BIE cc issiccesonsessoninives 5041045 
Flush bolts, genuine aoe... Samson Post Hole Digger. wa doz. $36.00, dis 20410 | Brass Head 5 
Shutter Enobe, settee arenes. pureke Diggers... @ aoz. $15 bg ie 4 Sievez 
ter bars : MENON, |. 5. ccnicusjouiennieregstedcs causes per doz $12.00 | Metallic, new list........... di 
ca lifts. genuine bronze ............... = Vaughan’s Hollow Tube Post Hole............ $24.00 Metallic, new i. det x: ane 
h pulls and plates, genuine bronze.........dis 60 dis40 | py ie Se £3 
plates, geDUINE DTONEE..........0. 0-005 18 60 Potato Parers, Flour sifters Hunter sis 
Drawer pull genuine bronze......... ....... ain to White Mountain $ dox $5. 0a $5.50 Se Baro 
Letter box plates, genuine bronze......... 7 ‘60a 0 | An‘*rim Combination.................-ssses« @ doz $8.00 eee 
Barn dOOr LOCKS «...-.-r-erseevsssreeveenerssseessesees dis 33% | Hoosier ........... “SB doz $13.50 | SCHOOL, Dy CA8C.......c0s+.neene eee wee Gis 50&5@50k10 
Lemon sth does és mesa te Pruning Hooks and Shears, ae Spoke Shaves. die 20 
Poreelai TiniOG...cesessou : eecesee ha a ee $3 + die 6 a Hh Combined Pruning Hook and aren Wood. dis 30 
The BOSS ?.--svvngeesosgee | *2 segrenses -- B doz $2.50 | Disston’s Pruning Hook.....8 és ne dis 20410 Spoke Trimmers. 

Dean’s No. 1 % ‘dos 6 50: 2. bag = » $1 90....dis Pruning Sheafs ..............0.0+ @ doz 3.75@$4.00 net | Bonney’s 8 doz $10.00 dis 50 
uittle giant... . st cress dis 50 Pulleys Stearns’... ® doz $9.00 dis 20&10 
* nes, R REE I nt ca ceebacelee discount 60£10 Spoons. 

Cotton Chalk......-;-+-. ss -dis 40 | Japanned Screw......sse.eessseseeeeeee discount 60410 | Basting Spoons ..........cssesceccereseeeees ere . dis 30410 
Silver, Lake. raided. N 0, $6. $6.50; | Brass Screw.. discount 60410 | Britannia. RAIDER 

No. 2, $7.00; No. 3, $7.50 dis 25 | Japanned Side..............sc0soneses, -discount 60410 | Rogers Bros. ....ccccsscscccecesssesossseseesveeeece oes “dis 50410 
Masons’ Linen, . dis 40 | Japanned Clothes Line.............s00 discount 60410 
Wire Clothes, N D © 18, $3 No 19, $3. 253 e Pum 
Q) $2.75; .-.ssssseeeeserceessesnssensaserseesesenecnsesenenene 44 Cistern, hoot makers enn i 1 "i Son! and ‘ree eantithcdueteuehoed dis 70&10 75 
Lumber Tools. itcher spout, best makers...dis 60£10@60 10 10 Dieston’s try semare and’ : 
&5@ ry squaro and T bevels ........ dis 
Ring peavies, ‘‘ Blue Line” finish......% doz $20 00 Pitcher spout, cheaper goods... dis 704507041045 | Winterbottom’s try and miter............... dis 30410 
Ring peavies, common hanes sesobnspaceodh ® doz $18 00 Punches, Steciyards. 
Stee socket peavies... As doz $21 00 | Saddlers’ or Drive.....8 doz. good quality. 65@75e dis 40&10@50 
Mall. iron socket POAVIOS.....cece--ceeeree ®@ doz $19 00 | Bemis & Call Co.’s Cast Steel Drive.........dis 5045 Stocks and Dies. 
Cant hooks, ‘* Blue ee puien noceeten 2 ee $1600 | Bemis & Call Co.’ 8 s Springfield Socket......dis 50&5 Blaeksmith’s dis 35 
Cant hooks, common finish......... doz $14 00 | Solid Tinners... ae .. @ dos. $1.44, dis 55 “*Lightining” screw plate ............... dis QF 
Cant my s wen. socket clasp, * "ia, dos 81600 “Ral in jenna, 
Line” fimish.......00.---seec0eee Sliding Door, Wrought Brass......... ® th 35c dis 20 , or 
Cant hooks. t mall, socket clasp, common ® doz $1450 | Sliding Door, Iron, Painted... ® foot 6c dis 40410 Fintan, Bo. 1, 6e; Am, 440i Blipe 4 eh 2 
Cant hooks, clip clasp, “Blue Line” ‘fin.. @doz $14 Rakes, Turkey Oil Stone.............. 4 to $ in.......0. =. ® Ib 
Cant hooks, clip clasp, common finish...@ doz $12 | Gas, Stee! dis 6545 | LUTKCY Slins.............seovescesersessesenseensenes $1.00@1.50 
Hand spikes eccccecceses a pow 6 Thee $1500; 8 Tiss $20 00 Malleable 000 becccccncces Gocco cesooe ccecsesnesceece dis 6545 Washita Slips No 1 a Ib 37@38 
Pike poles, pike ond ME 2 Parts ieee he ek Rs eee Pee ge ee eae te Washita No 2 stone............6 sesesee ducboavansede ® lb 150 
2 ft. ft tt. 16 ft. 18 ft. 20 ft. Razors. PRS SUNONOEE, ace vc cceisineessness. séeedhepcctentess aioth 2.00 
ae $i. = $1250 $1450 $17 50 $2150 | J. R. Torrey Razor Co..........ssse-sessorssssesesees dis 20 Stove Boards 
pike only, @ Wostenbolme. . Detour Ae 7 heer dis 10]. 
$10 00 $1100 $1300 $1600 $2000] Rifle Razor... rp -0c$950 Net | ZINC. <cocccccsscccscerssersencenoessossenceres tescccesscesereces 50410 
b “not ironed, a ‘Saseen, Daisy 0 00 cece coccce coccee 000 See eeeeee 000 Ceenes Coococceeceeccosce 50&10 
50D 3700 $0 4 $12 00 $16 00 Iron, Thousand, list November 17 .. dis 50 ee 
setting poles sdor 14 14 ed pact ’ Biss __.® doz $18 00 | Iron, Ordinary, Cooper’ 3 Block and “Carriage, Ames’ list Nov 1 1885.........00. s2000777°" disooant 4 
Ba PI OGKE.<.<cscshsnsesccosissewccsentehenst B doz $22.50 | _ list November 37.......csssssssscssssssesesersaeeenes is ae eaten’ ne eae soreee seneoeees ry 00 
skidding tongs... Pe, ee MIO occ shtninessccecstkcdelitinls: ‘scone ies-smibemeael dis 50 | ussey inns, OE - .-.s-eererenveereerseeee eee 
ST IIOD. .aconinitieliprincninbiciainiaaiecod ® doz $26 00 Rods, ___, Stove Polish, ‘ 
Bonded boot calks, 1 to 5 M, dis 25; ail: DRG cick tata dis 2542 sass DiXON? 8........0+-0eseeeeenee | gross % oe 4 
5 to 10 M, dis 30 Rollers. Gold inodai Paross 600 dis 25 
Square steel boot calks... — Barn door, Sargent’s list, .............. dis 60£10£10 | Rising Sun............ ®@ gross $5 50 net 
ae EE RE a ....® 100 $1 12 50 Acme (Anti-Friction)...... di Dixon’s plumbago . ® tb 8c. net 
om big rafting dogs..8 100, med., $10 00; large $1200 Rope, f eee naiee ue. 
T BTAPPIOS...+.e0eeeecssersererereeersenees ® doz $3000 Manilla 3% inch and OVOF...ccesseeessesseseeeessered Lge | Lothrops’ Brick and Plastering........ dis 25 
Mallets. SASK, SG IMO BBE OC OR oe ciisiccs cccsaccnseccscoesteen cco lie rope’ Br and Plastering............ ......... dis 25 
Biko. Ms anu » 0 +g Disston’ erik pA) noon. eo pageaaaennaa dias 
Penfield Blo ck ©o., Lignumvitee and” Boxwo0d..... ......s0s00 discount 80&10@80410&10 ©7S DTICK...-+-seseoensseeverersnsseees seesesnesnnens 
tet Bi : sea cg sees 30 Sad Iron. oe Tacks, Brads, &c. 
ails tg Mattocks. Pm tos | Efe 4 to 10 Ub8..enmneeensnnnnnn per 100 fhe 3¢ New List, September 1. 1882. & Supplement Jan- 
AT LIST... covceecccccccceceesecccecserecees 60@60, -heating Cy 4 net 
Meat Cutters. Self-Heating, Tailors... shennan. # dos $18 net | American iron carpet tacks all Binds die 7k 
Dixon’s (P. . ph BRE, De Bl. sascsscengeasecersencsssiensensiaid . dis 40} & ye ¢ tacks all kinds... 7 2 ie ue 
ms, dos. 14,00 $17 3 819. .00 $30. 00 dis 4f | Enterprise Star [rons............ccccersseeeees discount 40 | Swedes iron wee prnante (2810 
D tNos. 5 ‘ Swedes 
Each. *"'$50.00 $75.00 $80.00 $225.00 400.00 Sash Weights renee iron § Denenserwes meempunsseananaeeean Griaal0 
Gin DODD | POE BOM ~.0ccsscecesceecovenscivesscvsnsescnccetes $22 50@$25.00 inned Swedes i iron Uphclsterers’ tacks .. es "67446410 
Woodruff’s (P S & W) per doz No 100 No 150 saws, 
American iron cut tacks .............0+6 woe... 10&10 
. $15 = $18dis 45 | Disston’s Circular............scsceseseeceeseee discount 45 Copper tacks 33% 810 
Hale’s—Nos. aH 12 13 : Disston’s hand panel, rip &c............. discount 25 | Copper finishing and trunk nails. +3310 
27 $33 $45 dis 70 M. & C., Champion Regular ise ~per foot 24c | Cigar box nails .............0 oa onguasensloweennsereed 45410 
Enterpri-e.. we sreeeis 30) W.M. & C,, hin Back......... Pft 26c| Finishing nails. . 6010 
_Mincing: ‘Knives. Atkins’ silver steei di seaswanein <x Si WH The Hun an nails and ‘miners’ tacks... 60410 
9. tkins’ silver steei diamon: CUTS.....0008 t dl tacks 0 
aga tae 2 ANEin She ond Bote Wen aeeeallee porn ee 
op page si tkins’ speci. istee iamon r outa steeeeesereeees 32c | Trunk and clout nails................:0.-ecssseersseees 
i smith’ 8% dor. single, #4 50; “double, $6 50 dis 40 Atkins’ a “pe of Rath Seana S 30¢ Tinned trunk and clout nails..............ccccce. mate 
Atkins’ hollow back X Cuts..........scccscosesseee 21@22c | Basket nails 60410 
F Money Drawers. », | Atkins’ shingle, mulay, drag, &C........00.0000 OR Ds VA MO iio os cess cceconsgnoeemeanincocn 60&10 
Tucker’s ® doz... $18 @20 Saw Frames. Common and patent brad3................cscesesss00 60410 
Molasses Gates Tinned capped trunk nails 60&10 
Stebbins’ pat .. 2 dis TO | White, Vermo2nt...cocccccccsesessocesecseses ® gross $12 00 —- = 
Stebbins’ genuine . is 663410 | Red, polished & ne ® doz $1.50, ......dis 25 were. 
Stebbins’ tinned end dis 40410 Saw Gets Stamped, Japaned & Pieced, list Jan 20, dow 
Na er nl EID | Aiken's Genuine. g..818.00, digg ayo] Tovneco Cutters. 
inns wee Natls (wire). iii orrill Saw Sets No. shiact von by Enterprise Mfg. Co. (Champion)......dis 20£10@30 
List July 14 Tatans steseeseseseseee ne eeeee 1865, to Scales. Traps. 
Standard Penny Nails,@keg card rate 
$2 75 to 280} Hatch, Counter, No. ot .n --'B doz $21.00 Game, Newhouse...........scssssssesessesenenensseeeeens dis 
Hatch, Tea, No. 161..... -.@ doz %6 — 0 & 
, Nuts and Washers. Chatillon’s Grocers ............scsee-seseeseceeerneerses 
Size of bolt in......... ef 5-16 36 4 % % 1 | Family Turmbulls..........ssssscessseesseees dis H@S0RIO 
SEMA rsconehesnesecseed % 73 5.8 4.94.3 a 3.6 | Scale Beams, List of January 12, 1882 - Tra wom Lifters. 
Washers setae ta 7 a: ie "f oe 3g 3% Scraper, asleioeee Wollensak’s Patent... dis 50 
see eeeeceseseseee 8. eecccee ee eeeeee 
ee toss than 100 ths, a tb add Yeo, 1ib boxes Adjustable Box Scraper (S. R. & L. Co. aia a M ae ‘. BC. P. 
esseseccssee i 10 | No. 12, Flax Twine, % an alls... a - 
ep Nut Crackers, ate t Waidie.. oe @ doz $4.00, dis 10 | No. 18 ¥en 
Buy umeson & Beckley Mfg. Co. ye 7 10 1 ie... ccoabebeteenin anne sentinedaanea dis 50£10 | No 38 . *s a3 See -_— 
Ld alameda > Screw Drivers, a Biy Homo. ad a Bahe (orig Prine) 
rans ait Stanley R. & I. Co.’ 8 s Varnished nes dssotio sPly 1% ayn Coccencece se cocceccccccccceces mt 
Stanley . Co.'s Black Handles... is 60410 | ELF pg 128 TO Balls ....,csoreeseserseerrennnsess 
Government............. sonsveunonestthiesneetned x » ee Boke Vurterenm@enbhe......ccccsas: F doz $18.00 dis 5 Cotton Wrapping, 5 ae ne RSE ae iteie: 
ee peeeean 6} Screws, — 
Oilers Wood Screws—List Jan 27, 180.. gold bex..... eeee 
vi «+ dis 60410 | Flat head irOn.........sesssssssesseee cones ~ 3701S 8 | prentiss = 20 &5@25 
a) deen tiancaesluinachdieh Lake sguidabaien we 50 Round head iron...........sssesseseeseeeseeeee GI865] 2 D> . 
i No- $4.00; | mt head rast sovncsennensrn dis | Peay ee es artis aiceane 
PR FER eR + 0 10 nd he BOG .csctscenenes sccorcsucnnencedl aan r ae 
P UU TeG UGS caccercsscocteesenceclaaan 65 | £8 | Saw filers. Stearn’s . + oN AE10 
FI A ACI ACO dis 55 | Round head bronze... 60) 5's Washer Cutters. 
“10@11¢ | Machine, flat head, i iron accccevoeccossosceosocces . «dis 55 | Smith’s Patent ..........+.+. ® doz $1200, ts Se go 
l6c Machine, round head, iron ..........cceese eoses 0) SAAS 4c nicectiiedebieeiin @ doz $11 00, dis 33% 
16c | ,, Bench and hand— Penny’s......8 doz Pol. $14 00; Jap’ d. $16 00, dis 55 
eee ee Bench, 1ron . o0+ sees e 10 Appleton’ 6.s.sccecsscssscsssseceeeeee™ doz $16 00, dis 60410 
Braver Pencils, 5 a : Bench, wood, beech, perdozen $2.25................ 1S AE SER DEL EN, 5 ELE RE LIEL) dis 30£10 
r’s Carpenters’ ...............------high list, dis 50 | Bench, wood, hickory i £10 es 
Faber’s Round Gilt...............cccc« @ gro $5.25 net d. 2010 Well Wheels. 
. \e Hand.” wood. eeunenencocsescoscnceones: tizgaa70 8in., $2.00; 10 in., $2.59; 12 in., $3.25 
Railroad, 5 to 6 tbs.. ..$12 dis 60@60&5 | Coach, patent gimlet point............ cece —— Wire. New Lot Jon.38.1084 
_ 6 tO 7 TbS...........cecsevcecere BLS CIS OO@GOAS | Bed ........-cccccoecseecccescecsscecvecsceccscccccsesscseseececees PACD | OTBSS ANG VCOPPEP.......-sersser-ser+ ssereeees 
) tO 7 IbS............s0eeeeeeee B13 dis 600@6045 | Bed. Bright a ‘annealed, Nos, 0 Git " dis70&5@72% 
, Pinking I Irons. Nos. 19 @ 26... ..d1s 72 1 
IID wecversescnussdiabaiiiinicttommiaimiimsih cecte: k ‘ bed oe Nos * @ 36 dis 507 
Picture Nails. Atkins’ patent...........ccccssercereeeenes ® doz sets $6 00 | Coppered Nos. 0 to 18, market list.....dis ero 
Brass head, S dis Shears, Galvanized Nos. 0 to 18 “dis 60474@65 
ead, Sargent’s list........ 50 10410 Tinned market Nos. 0 to 18,...........essseees is 65 
rass head, combinati ii q | American (Cast) [rcn..... ad (iat a a ln Aa GHEE dis 50 
Porcelain hi h ad 8 aa } a di wet ye Pruning ;.... reve See Pruning Hooks ind Shears | Tinned Broom Wire,.....ccssvssesscce-seeseees 70@72 
Porcelain hee argent’slist, dis .......... 5010410 harnard’ s Lamp Trimmers...........+0000+. ¥ dos 2 $4. A ioe Min weeks dis? 
n head, combination Hist........... TOY | aR ee 2042 yee | G ’N 0 to 14 * dis 75 
: Plane Irons. Seymours List, Dec. 1881................+. dis eo hive Stubs Steel Wire reqeler ath. $6 00.@m ra 
Bandusky Tool Ca... dis2 Seymours Tajor’s Shears.....,... estenes m_ i+. Cm See caaisigns 


Wrenches. 
Coe’s genuine, Cash in 10 dAayS....ce-.0+ssseeee 65 & 
Girard Stan scount 70210 
Agricultural... discount 75410 
M schanics’ ............ 56& 
Bomes & Call’s Combination... 
Donohue’s Engeneery’...... 
Tit NE 28’ STOCK. 
Market very exe't- 
. and advancing, 
.. | prices on applica- 
. (tion. 
Spelter. 
American, cash, ® tb aes 
10 tas18 Soe maga Tin Plate, #60006 
I sskitiecietsraseatesronien -- $6 50 
IX 14x20 112 sheets 7 2 
ie 10x14 7 sheets 2 ax 9 6 ina a 
«l 50@14 
Ix 10x14 os speaks «7 5O0@S 25 
pa Gr EP ON a 7 75@8 25 
For each additional X add $1.90@3.00 
Coke Tin Pilate, 
IC 10x14 Best Ordi 
1G 14220 } $5 75 visas 
Solder. 
Halt and Half, in bars warranted................... 20 
No. 1% 
| Rh ii aeapaianien seen 
Zine. 

BNNs WEN vdscteas ondicne ju can enseees > teaceaamanseseanmentencaus ae 
SD, Cc coscntdatnies san sheeunteeennees Sinesoncnes ees eveese ea 
LEAD. 

Pie aaah 5 
Bar. on péeke adie: aineek”  Cabindensisclte ome 
Five. ak & . 6%e, net 
$ bb... sooo DEE 
Chiniea Shot ® bag 25 tbs .. 50 
BABBIT METAL. 
WG. B ncsce secncers 6%- 
J.D 1z 
METI, \sisnlecinndcunthindactatgsiahexeibinctinccevedderancceme 
Excelsior % 
Crescent 20 
a 38 
COPPER. 

Lake Ingot 18 
Arizona..... .... 16 
{RON AND STEEL. 

Flat Bar 
1% to4 by 3 to linch 80 
4% to 6 by I ichik:sinsesipiecddoetédenainabharcubia’ 190 
1% to 6 by L% to 2 inch 20 
LO 8 RS RRS SE Reet Ss. 1 90 
1 &1% by % to 2 06 
%, % and % by %4to% 20 
Round and Square. 

1 to inch...... 180 
, 2 to me aahens 2 00 

to 3% inches............... 30 
356 to 4 2 80 
4% to 4% 3 30 
eS 350 
Oval. 
to 1% inch 220 
: to % 2 40 
ond 60 
300 
Halt Oval and Half Round. 
ys to 3 inch £90 
to 1% 2 50 
%to% +c 00 
3 40 
3 10 
Heavy Sand. 
1% to6b and 5-16 inch.... 200 
1 tol rg and 5-16 inch. .210 
to % by &% and 5-16 inch -»3 30 
i ee by 44 and 5-16 inch..........ses-ceceeeceeees 280 
Hoops. 
ig tos Se LS aaa einacndidiiie 260 
SE Wh, FEN: TP OD Miles casdinndimntinhinasecdte <encccteonseee 270 
144 to 2, No. tela 280 
144 to 2» No. 20... ved 9 
LS 3) RTS ecaaeeel 3 00 
ee en ee theca 310 
15.16,1 and 1%. Nos. “3 'o 15... © 
15-16. 1 and 1%, Nos. 18 to 18 290 
1+16,l and 4, Nos. 19 and 20...........cccccccceeee 3 00 
15-*6, i 16. No. a. 310 
15-16, 1 a d 1%. No. 22 3 20 
is Nos. 13 to 15.. 4 










































































































































































































%. Nos, 16 to 18 
% Nos. 19 and 


wer 
7 
so 








% No. 2! sereceeeees 30 
NE” SC ESF Se RE 4) 
a eo TL cediaitaccenan 3 20 
re, Nos. 16 to 18... ctshikeiens iddihusebusicnstit ae 
13-16, Nes. 19 and 20... hactasen adidas weed 40 
13-16. No. 2l........ csteheapoubilcades soeed FO 
13-16, No. noes eoceiuises veondaitecdsncneleceanbmenh it 
%. Nos. 13 to Tn  sieaplenaliabidiisaisebiiae desis 3°O 
4. Bae. 16 to 18.....-rccre-nsseereersncrsesersnceeseceneeesees 849 
%%, Nos, ‘9 and . “iran mero hatapgaiaet: 
<< eee anoulll 
= eee me 
awn Meee ....totede ol. ek 3 
11-16, Nos. 16 to 18 . mae 
11- 16, Nos. 19 and PRI AD ac ch phe Th 8 
TY BB, Bee Bi evecccnes ccccsseerceccmenscccenssscosete oveuceses 3 
Danan i .. .-. .sctns anal ibgphennmantedaebsenanion 
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by \% to 3-16 in. 


by Nos. 11 a d 12 
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Wagon Box Iron. 
h, led edge. by Nos. 11 and 12.........2 80 
7f inch beysle 13 and 14........3 10 
$3 inch, “ ” " ll and 12....... 310 
4inch, .* " * 18 and 14.........3 30 






















































































IRON TRADE AREVIEW. 





’S RECISTER. | 
» Standard Time. 

In effect September 11.1887. | 
N. Y. C. & St. L. 8. R.Co,—’ ‘The Nickel Plate.” 








| EASTWARD. | No.5. | No, 7. 





WHEELING & LAKE ERIE 


1IME TABLE—IN EFFECT JAN. 8, 1888, 
__ Central Standard time. 










































































o*! - 1.° 
EASTWARD. pe eS 2 i Pai ar es i mae . 
Buffalo Passenger................. 10 40am 10 45am | Toledo......... «lv| 7454m| 110 pm) 450 pw) ........... 
Chicago Passenger............... 9 10pm ...... sevesends Jak Harbor..ar| 841 [205 ee Neilicesdas 
Local Freight.z....0..........000 440pm 5 4am! Fremont ws | 966 220 610 hansen 
WESTWARD. ARRIVE. DEPART. | Clyde...... oee| 922 | 247 6 25 ssececcosccs 
Chicago Passenger... ...00...0.seeeeeeee easenees 6 30am | Bellevue ... ....) 947 303 @ae: Faia 
Fostoria Passenger............... 446pm 45lpm/ Monroeville. iv) 955 320 {6.8 3 10am 
Local Freight............-s000.. 5 20 pm 5 50 am, Norwalk .. . 10 10 838 715 322 
Rocky River Accommodation departs 7:40 a. | Weilington 4 32 8 08 400 
m.; 1:'0 p. m. : £ | Creston... 5 20 905 pm} 447 
Euclid Accommodation departs 6:24a.m. 12:10 | Orrville.. 548 9 40 pw| 5 15* 
a. m., 9:05. p. m. ‘ | Orrville.. 553 705 7 05 
All trains daily, except Sanday. ; Masauion.. } 4 635 752 : 4 
d & Pittsbur ' Massillon......lv 35 752 
ponte oe DEPART. | porerre nd Ei es tA ; so He : 2 
4 88... 105 pm 7 4am) Valley Junc,iv. 4 
nee York Broress PSSA 655 pm 1210pm | NewCumberl’d| 228 | 753 |910 | 910 
Alliance Accommodation... 935 pm 3 25pm ' Sherroasviue...| 2 40 8 05 9 2 9 25 
Ravenna Accommodation... 82 am_ 500pm, Leesville....... 2 48 8 13 9 40 9 40 
Night Wxpress.......0.c...0sec00es *5 2am *il 10pm | Bowerston....ar) 255pm | 8 20pm | 9 50am |_9 50am 
Bedford Accommodation... 317om 140pm = Canat Dover....., 257 pw] 6 Ubrm 
Train leaving at 12:10 p.m. has Pullman Buf- | New Comerst’n| 3 8 645 am 
fet Sleeper from Cleveland to New York, arriv- | Cambridge....... 4 38 745 
ing in New York at 8:00 next morning. | | Macksburg ..... 6 09 91! 
*Daily; all other trains daily except Sunday. | Martetta........ ar! 7 25 pmMli0 25am 
Mt. Vernon & Pan Handle Route coin dial oe | 
C., A. & C. Ry. Co. ARRIVE. DKPART. WESTWARD. | No. 6. | No. 8. 
Akron, Col. 4 Cin. “Flyer” 540pm 810am Marietta ...clv| 6Wam|12 10 P|. 
Akron, Co". & Cin. Night — Macksburg......! 715 1 24 
EXDPress...ccscec--sscereeseree 645am 809DM | Campridge. _.. | $57 3 00 
Akron & Columbus Exp...... 10;pm 12 10D 1 | New Comerst’n/10 CO 400 =| 
Akron & Orrville Accom...... 9 35am M oo Pm! Canal Dover.....\0 42 am| 4 40PM SS, ie 
The 8 p. m. train runs daily. Elegant Pullman | Bowerston........ 1) 2am) 345PM | 55 Ze ae 
palace sleeping cars attached. All other trains | Leesville..........|11 32 355 | 802s pesicdbesne 
daily except Sunday. | Gherrodevitie.. u 6 ‘2 | 610 
New Cumberl’d/11 52 ‘ SS ae Sepa 
New York, Pennsylvania and Ohio. | Valley June.....)12 20pm) 502 (645 ju. 
ARRIVE. DEPART. | Navarre..........- 12 50 | Ss ey eaten 
N.Y. & Pitts. Express..:....... 15 58am °8 25am) Massillon......... 106 |560 |e |... 
Fast N. Y. & Pitts. Express..*10 55a m *3 00d m | Oprville........ar| 140 oe eee” bs 
Mahoning Accommodation... t6 40am = Qprrville........ Iv) 145 a iss Jf... 
Pittsburgh Express.... ~~ t65pm | Creston........ lv} 218 Toe eee. 
Youngstown ~ Local... * | Wellington ......| 3.05 Te See cee 
Mahoning div. and Pitts Local 1! 40am | Norwalk........... | 355 825 11125 7254M 
Mahoning Val Accom * 4 30pm | Monroeville .....| 407 835 {1137 7 35 
Pittsburgn Express... t12rm 1110p m) Rellevue 1423 1915 11155 | 751 
New York Expreas......--..20 *8 00 DM o..:.-s-seeee lyde....... 439 929 ‘12 10pm} 8 06 
* Daily. + Daily except Sunday. { Daily ex-| Fremont 455 [945 [1298 | 823 
cept Monday. Oak Harbor...... 5 20 ara be 53 | 8 45 
Lake Snore & Michigan Southern Railroad. | Toledo..........ar! 620 pu 10 45* | 150 pu! 9 40am 
Arrive Depart | No. «7| vo. enim, ivie’n.|No. N 
TRAINS GOING EAST. from West. | Hast. a No. +7 =| me gad 0. 26|No. 28 
imited Ex...... 255am *255am) 45) pm] 7 S5am/Ar.. Huron .Lyv| 9 10am| 5 30pm 
No.8 Fa ALM: 30am %665am| 482 -|7 $7 |FrieseLanding| «25 | $45 
No. 26, Elyria Accom......... T EE dwt Ek Beas we pews Milan......| 945 | 603 
XN “4 Toledo & Buffalo Ac- 3 | Ly 354|Lv 700! Norwalk., | 4710 20)Ar 630 
com. via Sandusky......... +10 05am *%9i5am)/ Ar pmiAr ami" |v amiLy am 
No. 24, Buffalo Accom....:. +10 06 6 mn: 420- The mo | .......... }...0.csccee  MOMPOOVENIO .} ......00000-! cocoseccece 
No. 10, N.Y. & Boston “Flyer | egaspm| ..° Daily 
- xa ) ¢ a > } . = 
No. 13 Ns es —n Bx. +9 40 0 a +10 00 pm | .. This road is now open through from Toledo to 
Nod, Night Expross wm 1) to om Ht 25pm | Bowerston, connecting ith the Pennsylvania 


‘ “Arrive Depart 
TRAINS GOING WEST. trom Hast. West. 


No. 1, Fast Limited Ex..... *12 15am *12 15am 


No.23, Cleveland kxpress *2 5am 

Nos Chi. Ex. via Sand’y.. 15 30am 15 45am 

No.25, Mich. Ac.via netys sseuneiohcisaes 5 45am 
. 21, Toledo Ex. via Nor- 

ae and Bend asks a 412 50pm 3 20pm 
. 5. Fast St. Louis i- 

ee _x.via Sandusky...... *10 Sam "10 Sam 

No. hi.Pac.Ex.yia Nor’k *6 55pm *7 15pm 
. 31, Elyria Accomm 

“ to Elyria Onlys..........scsserssereeees 14 30pm 

No. 27, Conneaut Accom..... 8 10.& M1 .....s0000 


Sunday train for.Nottingham— Depart8:15a. m, 
and 1:10 p. m.; arrive 9:20 @, m. and 4:45 p m, 

Reference marks—* Daily. tDaily except Sun- 
lay. .Daily except Monday. 


dining car daily on No. 10, leaving Cleveland at 
11:35 a. m., arrives Grand Central Depot, New 
York 7:36 a. m. ‘ : 

For further information as_ to trains and con- 
nections apply at the Union Ticket Office. corner 
Bank & Superior-sts., under Mercantile Bank. 


. E. GAUL, A. J: SMITH, 
“=. ey Ag’t. Gen’l Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad. 


Arrive.—Canton, Sherrodsville and Coshocton 
955a.m.,700p.m. 
Kent —*7 50a.m., *7 16 p,m. 
Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 
Newburgh and Miles avenue—7:10 a.m.. 4:15, 
oo 5:33 p.m. 
epart— ~ 
Canton, Sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m. en's 
Kent—*8:38 a.m. and *8:36 p.m. , 
Bedford-*8:38 a.m., 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Newburgh and Miles Avenue—t:12 a.m., 2:00 
p.m., 4:40 p.m. ; 
Trains marked with* run daily. All others 
daily except Sunday. ; 
Depot at Ontario street. onv sit Huron street 


Cleveland, Lorain and Wheelina. 


DEPART. ARRIVE. 
Wheeling Exprass.........--ree0-+ 645em 655pm 
Ubrichsville. Express. ...........4 00pm 92am 





Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2. 1888, pascenger trains 
will depart from and arrive at the Pittsburgh 
and Lake’ Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R..R. Depart for— 

No. 1, Cleveland, Bradford and East 
No. 5, Buffalo, St. Louis, Cleveland 
No. 5, Beaver Falls Accommodation 
No. 7. Buffalo, New York, and all 

England points... ade 
No. 9, Chicago, Cincinr 
No. 11, Buffalo Express...........-s.000es00e 
No.213, Beaver Falls Accommodation... 
No. 1h, Buffalo Express............++- 





7 45 a.m 
. 840 a.m 
















3 30 p.m 
§ 20 p.m 
seceseeee tO 30 P.M 


Arrive from— 
No. .2 Beaver Falls Accommodation...... 5 25 a.m | 
No.'4, Butfalo and Cleveland Night Exp. 655 a.m 
No. 6, Youngstown Accommodation,...... 9 20 a.m 


No 8 Beaver Falls Accommodation,......12 40 p.m 
No.1), Chicago, Cincinnati & St. Lozisa, 135 p.m 


No. 12, Buffalo Express,...........0..ececesees 545 p.m 
No. 1}, Cinein.,St [Louis and Cleveland, 805 p.m 
No. 14, Cleveland © Buffalo Express...... 1035 p.m 


Pittsburgh & Lake Erie trains Nos. 4, 15, 8and 
10 daily. 
E. HOLBROOK. General Superintendent. 
Rk. W. JONES, Master ot Transportation, 
4. D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 





y 
A local Cleveland and New York Sleeper and | 


} 











System for all points Kast. 
THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
-: sa and Bowerston. 


_ “and Akron, Youngstown and 
2 _ Pittsburgh. 
*. Chicago, Akron, Youngstown and Pitts- 


urgh. 
M.D. WOODFORv, ~ JAMES M. HALL 
Gen’! Manages Gen’! Pass. Agt. 





Scioto Valley Railway 
TIME TABLE. 
In effect Aug. 8, 1886. 

THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 

TRAINS GOING SOUTH 




















































STATIONS. | No. 2. ; No. 4, ) No. 6. 
Columbus............ Ly| 700 a.m/11 25 a.m| 530 p.m 
Valley Crossing... | 722 ‘ oo. (eo 
Lockbourne ......... 734 ‘** 11158 ** | 604 * 
BMPR ss scasevesseses 750 ‘* 11212 p.m| 620 “ 
Circleville............ Sis “ im. te 
RE $3: “ j125¢ “* | 704 * 
Chillicothe oo rim iso 
+ 9 40 oe 2 ll 6. 8 30 ct) 

9 50 7 * tae * 
eee {1002 234 * | 853 °° 
PER MIE ecntnniaseoes oi * (48 “| oe * 
Lucasville............ 1036 ‘ 800 * | 925 * 
Portsmouth ......... io isa “ee 
Sciotoville...... ..... Lo Teo | io 
W heelersburg...... as | 3h7 6“ Oe « 
Haveraill ............ 1143 “* | 418 ** |1033 ° 
Hanging Rock...... 1154 “ | 429 ** 11044 “ 
RIPUNDIN ssnncesdedssese 1204 p.m) 439 ‘* |1054 “ 
Petersburg ........... 1215 “14 = oe * 
PAY Ar'12 45 p.m\ 5 20 p.m!1135 p.m 
Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. aot 
Train No. 6 takes supper at Chillicothe. 
TRAINS GUING NORTH. 
stations. _| No.1. | No.3. |_ No.5. 
Ashland.. Lv! 245a.m‘ 847 a.m| 5 25 p.m 
Petersbur > Lop ~~ (ai “<i ae © 
Ironton ...... - 13 * (om “ieee * 
Hanging Rock Sa 13m teu * 
Havernill...... 846 8° |949 * | 627 * 
W heelersburg 1406 ** {1010 ** | 648 * 
Sciotoville.. 1412 ** 11016 * | 654 * 
Portsmouth 1437 * i082 * 1716 “ 
Lucasville 1449 * 11056 * | 735 * 
Big Run.. 540 ‘ |1114 “ | 752 * 
Piketon 518 ** {1130 * | 808 “* 
Waverly 1530 * 11143 “ | 821 “ 
Sharon ...... 1540 “ |1143 “ | 330 * 
Chillicothe | 635 ** |1255 p.m! 920 “ 
Kingston.... 1708 * nm” oa * 
Circleville........... | 720 * | 148 ** 11007 * 
BEN GUNC..<ccccccosses. | 75) * | 9130 11080 * 
Lockbourne ......... 1808 * | 226 * 1048 * 
Valley Crossing... | $18 ‘ 238 ** 11055 * 
Colurabus............ Ar| 840 a.m! 3 00 p.m!1117 p.m 











Train No. idaily. 
_Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada, can be found at the following Stations: 
Columbus, Circleville, Kingston, Chillicothe 
Waverly, Portsmouth, Ironten, 4. C. & I. 
Ashiand, : 

For further information relative to rates. con. 
nections and through time, call on your Ticke, 
Agent, or sddress J. ROBINSON 
JNO. J. Ask CHER 





. Receiver, 
Gen’) "ass. & Ticket Ag’t, Columbus, Ohio. 


Ms, Wayne Cincnaati & Louis 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


13 MiLes RUBFTER 13 
Fort Wayne and Indianapolis 
Than any other Route. 

2 


Motu” 22 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
Ask for Tickets 
PTA 
Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, EST, NORTE AND SOUTH. 


W.W. WORTHINGTON, S. A, WIKEL, 


Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 


The Picturesaue Lehigh 
Valley Route, 


Two through trains with Pullman cars at- 
«tached are now run via by this beautiful scenic 
rozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 4. M. and 3:40 p. m., Buffalo 9:10 a. 
m. and 5:30 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent Bethlehem, Pa. 


DETROIT AND CLEVELAND 


Steam Naviga ion Company, 


TER 











(Office Wharf 23 River St.) 


—BETWEEN— 


Cleveland and Detroit. 
MACKINAC ISLAND, 
‘ St.1gnace,Alpena,Cheybogan, Harrisville, 


OSCODA, SAND BEACH, 
Port Huron, St. Clair, Oakland House, 
Marine City. 


Special Sunday 
Trips between 


CLEVELAND AND DETROIT 


DURING SUMMER MONTHS. 


For full information, rates, tickets, etc., apply 


E. B. WHITCOMB, G. P. A., Detroit, Mich. 
T. ¥. NEWMAN, G. A., Cleveland, G. 


—OR AT THE— 
Travelers’ Information Bureau, 


224 Bank Street, Cleveland, Ohio. 
Who also have full line ocean tickets, ete 





Vailey Short Lise. 
CLEVELAND> AKRON, CANTON & MARIRTITA. 
DEPART. i 
No.1, Valicy Junction Express, 8:25 a m daily. 
No.3. Marietta Mail and Expresz, 11:30 a m 
daily, except Sunday. 
No. 5, Canton Fast Express, 4:30 p m daily. 
ARR V&. 2 
No. r, Canton Fast F xpress, 9:55 a m daily. 


NewYork, Penn. = Ohio Railroad 


N.Y., L.E. & W. R.R, vO. LESSEES. 


_——@—___. 


New York, Boston and the East. 
aeauiinems. 
THE SHORTEST AND QUICKEST ROUTER 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 


THE SOUTHEAST. 


——_— 
Uhange of time goes into effect Nov. 27. 1837, 


Central, or Ninetieth Meridian time, 3° min- 
ates slower than Cleveland city time. 

Until further notice trains wrll leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 















Depa 
No. 62, Mahoning Valley Accommo.....+ 610 am 
No. 72, New York Express,.................. *8 30am 
No, 72, Fast Pittsburgh Erpress.......... *8 30am 
No. 64, Fast New York Express........... *300pm 
No. 64, Pittsburgh Expresie.........0....... *300pm 
No. 66, Mahoning Valley Accommo.....* 5 (0 pm 
No. 66, Pittsburgh Local...........useee.-¢ 500 Dm 
No. 68, Pittsburgh Express......... TH 10pm 
No. 68, New York Express................ 11 10 pm 
No. 70, Pittsburgh Local Express.........*11 40 a m 
No, 74, Shenango Valiey Express......... 1400pm 

Arriv 
No. 73, Shenango Valley Express.........¢ 9 20 me 
No. 61, New York Express........ t545am 





. 61, Pittsburgh Express 
. 65, Fast New York Express 
. 65, Pittsburgh Express,..... 
. 67, Pittsburgh Express 
. 63, New York Express. 
. 69, Pittsburgh Express 
. 77, Youngstown Local ............... 
. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east. carries 
No passengers (except Monday) +120 px 


* Daily .t Daily, except Sunday. 


4&@-This is the only route by which passengers 
can reach Corry, Elmira, Binghampton. New 
York City and intermediate points without 
change. One change to Boston and New Englan? 
cities. 


Baggage checked through to all points East. 


Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 


+545am 
105° am 
“Widam 
+120pom 
* 905 pm 
650Dm 
* 8 00am 


* 





and at Depot N.Y.,P.& O. Railroad, South Water 
‘streetand Viaduct, Cleveland. Ship by Erie 
Express. kK. H. Soule, Gen. Manager. 


New York City. 
L. P. FARMER, Gen’! Pass. Agent, 
New York. 
M. L. FOUTS, Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caliwell. Cambridge, Newcomers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, buff.lo. Toledo Pittsburgh, New 
York, Coshocton, Neva'k Zanes- 
ville, Columbus. Chicago 
and St. Louis. 


In effect November 27th, 1887. 








GOING NORTH. GOING SOUTH. 

















{ } 
No. 4. | No.2. | STATIONS. No.1. | No.3. 

9 35 an| 140 am)..Parkersbarg...| 225 pm/!l 35pm 
1210 pm| 600 .....Mar‘etta.... .|10 25am] 7 25 
1231 621 |... Caywood..... 1006 | 7 U4 
12 37 6 27 Stanley....../10 00 658 
1252 | €42 Whipple...... 45 6 43 
102 {662 ...... Warner...... 9 35 6 33 
116 | | 7 eee Elba.........| 9 22 618 
124 | 715 |... Macksburg...| 9 15 6 09 
132 | 722 ..Dexter City...) 9 08 6 10 
137 | 727 |...South O ive...| 4 04 5 55 
145 735 = |......eDudley...... | 858 5 48 
155 7 45 |....Ualdwell......; 8 50 5 40 
205 75) |..Belle Valley...| 8 41 5 30 
215 | eR ee pe 1 $31 5 20 
2 28 818 |.-Pt. Pleasant...| 818 5 07 
2 40 834 s.....Byesville.....| 8 v0 453 
3 00 857 |...Cambridge. | 7 45 438 
3 07 905 |.....Oki:ham’s.....| 7 35 4 28 
315 ee ee Milier’s...... 7 2 420 
325 925  =|...Kimbolton....| 718 410 
3 4U 240 = |.....Guernsey....! 7 03 3 55 
347 947 |.....Post Bov.....| 6454 347 
400 |1000 |N.Comerstown) 6 45 3 38 
408 (1007 |...... Wolf’s......1 636 | 3°0 
4 20 1020 |..Phillipsburg..| 625 318 
424 1025 |..Black Band....| 620 3 13 
4 30 10 32 . Turner’s ...... | 614 3 07 
4 40 10 42 |..Canul Dover.) 605 4m 257 
500 1105 jar. Vali’yJ’n.lv| | 235 
5 02 1120) |iv.Vatl’yJ’n.ar} 2 26 
12 04 PM|...... Canton....... | 130 

i yl) eee ee }12 40 pw 
| 248 .. Cleveland..... }11 30 
aap eee Buffalo ...... | 5 40 

1045 1615 Toledo........ 17 45 aM 


Through’ coaches ontrains Nos.2 and 3 be- 
tween Marietta, ‘anton, Akron, Cleveland and 
Toledo. Close connections made at Marietta 
with C., W. & B., M..u. & N. and Obio Kiver 
Packet:; at Camoric ge with B. & O., east and 
west; at Newcomers.own with P., C. & St. 
east and Wert; at Canat Dover with C, L. & W. 
and C. & P , north and east; at Valley Janction 
with W.& L. KE. and Vailey R’y. Train No.8 
le:ve3 Marietta at3 p.m, Whippie 345, Warner 





No. 2, Marietta Mail and Express, 2:08 
daily. except Sunday. 
No. 4, Valley Junction Express, 5:50 p m daily. 
Depot—South Water Street. 
ISAAC REYNOLULS, RK, A. CARRAN, 
Gen. Manager, 


Pm 





Gen. Pass. Ag’t- 


410, Klba 4 30, Macksburg 443, Dexter City 4 55, 
| Caldwell 5 3), arriving Cambridge 7 18 p. m. No. 
| 5 leayes Valley Junction at 5 40 p. m., arrives at 
Canal Dover 6 05 p. m. 


A. T. Wickorr, 
Gen. Manager. 


W.K. Ricasarps, 
Gen. Pass. Agt 
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Sheet Iron. oi Unent wreeshs inva boilers........ seepsaliniesoiits 10.00 CANTON IRON RCOFING CO., Canton, Ohio, 
ad Hlo. 10 to 24. seveesen sevneees seveeen seeeseees covered Old iron rails oT se 8 peaageameny + | MANUFACTURERS OF THE H. W. SMITH PATENT 
2 13 10 17 seeooseesoeovesevonssonsnseonveressovsnsces : pore ew on | * 
No. si Le PR : oer wheels .... STEEL Cor:uzated Iron 
vena ae ROOFING pBortge, tn 
+ 27. «sees ee Heavy yellow brass ......cesssse0+ alos eiegten 6 el « eili d Sid 
0. DB ...seses eeeveesersnrsessesses reccnereneres : Made of genu- 4} Celling end Sid- 
N coi tien Shahan — a SE OAD vajcesccccncetssens paoodensve : ine sheet ateel g ing, Crimped 
, r 9 ¢, | Tea Lead 3 and calamined i Edg2 Roofi gand 
ast, 1 { inch and Heaviel... scree -evsreve -seeerees 60 . -eeel. siding, Koof 
Tank, ) Heavy Lead 8% , - 
C No. t, Py ves RERGSGE, 4 a ° Se Sena fur catalogue, price list and sample3. [(6-6m] Paint, Roofer’s Pape’, &c. 
CH No.1, % seseeenen sesenene cress sense 410 WROUCHT !IRON PIPE. | a 
J A ‘} unge, eee ad 
UTE oe viene . painter 450 DISCOUNTS. Th M F | & N tt sh ¢ 
Oe ee se. ene Djveount e McFarlan & Nottingham Co. 
208 van 1 heavier. orvt. MANU PACTURERS OF 
steel Boiler Plates—1 4 in. anc w - sans ES 
Teak a nemaneneennnnnnninnmn Th | VE shicen enrarennasecociayee at LATHES, PLANERS, SHAPERS AND 
3 teal “| Wrought iron pipe. Lap black X str | 
oe ae DRILL PRESSES. 
Marine Flange $4.50 roucht iron vipe: Butt galv. ' 
sees eereasensecereees or “6 “ a se 45 eye W 
87, hes wide. Lap-welded boiler har, seiniabocinicidbaiaseeaaae 50 | 220 est Second St. ch. 
. +» ee. th extra. - SE asprin scicicancadaeonesanates aioe CINCINNATI, OHIO.’ S2ly 
min- ae za ae eee Pe eae emete "ces | : 
i AC. . ORE TADO 0.0.0.0. :r0cchenee eS ee 
m the 104 to 115 1M. WidO...ceesereereereercererrssereernees special. Sheet lead...... sie sleienasnisteleseicibes cee TA7T7ORS WAH ICE ME". CSO. 

‘ marca Sto hak oa Ti : ABLE AND CAST IRON FITTINGS 
art, ROUND, SQUARE AND OCTAGON. 7” tb. ai em odtenalis ee ‘ # MANUFACTURERS OF MALLE 5 
0am O50. Sei MbUMIO 10 sshaceanessuailecvaveecto sop hqettl 9 ilobe ventilators................. “3 ’ ‘i ? Tools and Supplies. 
dam Pa is Sate RCAC i AERTS 0% | Tin cubing...........0. 50 AND BRASS GOODS. Jobbers of Plumbers’, ~ ag oe ere B Stake am 
Cam Does, a2: £14 to 3in.. ...10 Fittings for same ........ sensenseense cnsene greens senses 30 Sole W W . 
+4 da att Se ae 10% | Expanding conductor pipe and fittings...... 40 manufacturers of The ors 1c a en 
0pm BZ to 11-16 and 224 tO 5 iM... se seeeesereeneee veld Cast ren ge sivtegs for wrought iron . AGENTS FORK IRON PIPE AND BOILER TUBES. 
0pm Bek tn cnn. cccsucsispensundennces® covanesvaucmeeeitlh inns nann nan ENS ors ELAND, O 
opm £78 OO od OLE 007 AD ccecccccccssscsesercssseeeeeesel2 | Bushings and plugs........ nee Corner Water and St. Clair Sireets, 42 CLEV , O. 
‘OD m 6 in "  ccapabucoieleuss€edeeeutsun : sabesosestsehsouebsceny ae tilt ane aoions Pee aesaiaysses an 7) 

10 a ; Flats. Long petutte nn sisi iethales Standard Wrought Iron, Steam, Gas and . 
0pm ix cts bb. ee ET A a ee : Water Pipe. r 
9 to 9-16 wide by 2 to 94 thick............1.eeseeerseeees ‘9 | Cast iron fanges, manifolds and expansion a : 
ive. _” segsemer and O, H. Steel, wie ogee rut nee aN ee er 6 _ 8s. he so| 3 l¢ 3 | 2 bees 
ioe ecte.| Mewar ng, ant expansion. plates. oll ong ES] geu| ese| -§ | S2z/525/283| OF VALUABLE BOOKS. 
4am — sasneaebevss t4ata} lemueenstoveese base price. e252 — any 3 * er gag ae 5 neck. cross, ae Ens E s| 2 57 is ss Eas Our previous offer of books was s0 well received 
am ATO..00 cccccsceesseece a ‘ ¢ safety, butterfly, rottle, back pressure s =| ‘3S \ Se ood i o enlarge the list, hence 
50 am Spring ——— auperrenweneosee ‘s one I par ress wives po cndnees cacupassbsvapbendsos a: seh iteeie 65 Asa B a¢| = “e | Be that we ‘have mes . ™ e 
20pm Sleigh Shoe......-se a 0.3, ron body: Expansi } | | ne W Will ¢ P 
5 | ee ee “74 ; ——|— oe) Oe 
5) Dm Geer shoes, tapered aud barr.. |“ 03 | tom body iron cocks witk brass plugs. 60 | Ia. | In, | Ube | or | 008 é WH Give as Premiums 
0am For ext'a sizes. see classitication be’ow. Str sight Wy WalwOb sic sciscs.cisscivccsesesscssstvedes sieses os os 4 0 42 | 18 006 WITH THE 
Machinery Steel, Brasco tie, coeck cous swiss, BIOL | Sib) Om | Oa) B|S|T eon MACHINIST 
Sune aa nae eee i ote Torotile and butterfly va VeS........2..--.ess00e0 50 005 | 007 it ‘= - 0 08. : 
ODE : cts. per pase | Brass: Fin. globe valves, with finished 4 | ot $92 "134 | 167 | 11%] 009° | for ONE YEAR, at the remarkably low price of 
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C. H. PRESLEY & CO., 2* Seuts, water &. 


Wholesale and hetail Dealers in FINE MA’ HINIST’S TOOLS, BACSIAS SHOP and 
MANUs ACIURERS’ SUPPLIES. Manufacturers’ Agents for 


IRON AND WOOD-WORKING MACHINERY, 
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24-in+h Planer and Matcher. Bickford Upright Drill. 

McMYLER MANUFACTURING CO., 


180 Golumbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MeMYLER PATENT 
Revolvine Steam Derrick, 


. THE 


SEATON RIVET = BOLT HEADER. 


Fue MNFRS Also General Hoisting and Ciaiaiita Machinery, Coa! and 


eS ren oS ap . are Ore Buckets and Dump Cars. 


THE ATNA MACHINE COMPANY, 
SOLE MANUFACTURERS OF THE 
900 to 1,000 Etna Medium and High Speed Engines “o'Siins. 
For RoxnurmneG Mitts, FurNAcEs, Prep—E Works, GRIST AND SAw MILts, &c., &c 


ALSO MANUFACTURERS OF 


UPRIGHT ENGINES FROM 10 TO 150 H. P. 


Rolling Mill and Special Machinery. 
Castings, and 


M. V. SMITH’S GAS PRODUCER AND FURNACE. 
ENGINES ALWAYS IN STOCK. WARREN, OHIO. 


Send for Circular B. 
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Light and Heavy 





Cleveland Co-Operative Stove Company. 


——MANUFACTURERS 0F—— 


Stoves, Hollow Ware and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


CLEVELAND, O. 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, Lil. Des Moines, Ia. 
BRANCH HOUSES: | Ladatapoli Ind. REPOSITORIES :4 Minneapolis, Minn. 
02-lm St. Louis, Mo. Kansas City., Mo. 





MIX & BOLAN,No. 520 Washington St., 
DAYTON, 0., U.S. A. 
Manufacturers of 


Hardware Specialties, 


SUPERIOR BOLT & RIVET CLIPPERS 

Something new; will cut any bolt or rod of iron. 
Cutter being at side enabling user t» slip cutter ina 
side in place of over end of back, gnd do not have to 
4&a@-Send for Circular. 34-ly 


THE HOPPES 


Feed-Water Purifier. 


CLEAN BOILERS GUARANTEED 
AND TIME GIVEN FOR TRIAL, 


Durable in Construction. Efficient in Operation. 


HARD SHEET STEEL TROUGHS. 


Dasily Cleaned. 
S® 3end for Descriptive Circular A. 


Hoppes Manufacturing Co, 
Sorinafield, O- 






pash to cut, 1 ke a shear movement. 











| Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Iron Work for 
Brewers and Distillers. 


PLUMBING, GAS AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 73! Water St.. 
04-ly SANDUSKY, Ohio, 























HAZLET & BEMAN’S 


al ; Automatic Gas 
: Steam Regulator 


For Maintaining a Uniform 

Pressure in Steam Boilers 

when Heated with Gas 
uel. 

aae-The least change in boiler 
pressure opens or closes the 
as valve. 

aa Works equally as well 
with a low pressure or high he 
of gas. s 
_ &@ It is entirely automatic 3 
in all its operations. 


L. L. LORD, Gen.Agt., 


MEADVILLE, Pa. q 

















Cambridge Roofing Co.. 


Menufacturers of 


BOCROWL'S PATENT STANDING SEAM, 


Plain Rolled, Corrugaied and Crimped Edge, 
Roofing, Siding and Ceiling. Made of Steel and Charcoal Iron, awarded 













First Medal by the New Orleans Exposition. 


CAMBRIDGE - - OHIO; 





Fine Light Iron Castings of 
Every Description. 


CASTINGS | 2" evr ‘eerpton’® 


We have Unequaled Facilities for Producing Superior Fine Castings. 










Japan and Nickel Departments connected with Foundry. Elegant Electro, 
Bronze and Brass Finishing a Specialty. Those in need of Extra 
Fine Castings are invited to send us samples for estimates. 

Prices as low as the lowest. 


MYERS, OSBORN & CO. 


CLEVELAND, OHIO. 


THE LAIDLAW & DUNN CO, 


CINCINNATI, Oo. Hinchenal 
Manufacturers of the —of— 


“Hero” Vertical wears ar a 


PUMP 00 
—AND— 


“ STANDARD” 


94-3m 












REMOVABLE WATER CYLINDERS 
Send for descript e circulars. 


FECTION ee BOARD. 
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iit e}RON* ROOFING: | 
Hi] & CORRVGATING cof) 


CINCINNATI, OHIO. 












ROOFING 





























IRON 'TRADE REVIEW. 








GEO. C. KEENE & CoO.., 


MANUFACTURERS ss 
Cornice and Roofing Machines. 





Will do good work/andlas much 





148 and 150 E. Front St.. 


plane 24inches wide, and match 
from 2 inches to 12 inches, either 


ket costing twice as much. Will 
double or single surfacer. 


of itas any machine in the mar- 


SNIGGS &CO., - - 


Send for Catalogue and Price List. 


The Eureka Planer and Matcher. 























“| Over 18,000 


IN USE. 








OTTO CAS ENCINE WORKS 
Schleicher, 


TWIN ENGINES, ENGINES and PUMPS COMBINED. 
Sizes: 1 to 25 indicated horse power. 


25 
SUS ASENE ANY. ee 










Schumm & Co., {2bilsdetwhia 


oing the Same W ork. 





SEBAS 
MAY & COMPANY'S 


Improved 

Screw Cutting - 

Foot or Power 
Lat 


Pm e of or ee te 
Presses £ Machinists” Too 
nag 8 on 

plication Lathes on 2 at 
164 w. Second S8t., 

om 44-ly CINCINNATI, O. 





STEAM: 


PUMPS 


CHEAPEST 3) = NX ors 


AND THE 


Tai 


SIZES 


WATER, Lh 
sS : 0 hee 


cee 
UPWARDS, 


3s 








CHARLES HIMROD & CO. 
DETROIT AND CHICAGO, 


_ Ironr. 


Sole Sales Agents for following brands Lake 
Superior Charcoal [ron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sole Sale Agents Chicago Furnace Co. and Mil- 
waukee Furnace Co. product together, cf 
Bessemer and foundry iron, gross tons. 
Sole poe Agents ay ok, Northwest for 

r Hill [ron .’s brands. 


Tod—Brier Hill S Scoich, Iron River, 


Grace Bessemer. 
Also a full tine gt Southern Foundrv 
and Foree trons. 





E. E. CARVIN & CO. 


Manufacturers of 


Machinists’ & lron Workers’ Tools 


LATHES, PLANERS, MILLING MACHINES 
AND DRILLS. 


("yn0 e0g) “WOTIs0dxy 
“-O°N °9} 38 URTTIN TVSUAAINN 
MON INO 10} JBPOW PLO posreoos oy 





Special Tools for all kinds of oe ed 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order.; 
138.143 Center $*%, 


fi Brush Electric Co., 


W. BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleabie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn, 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, ETC., 





ETC. 


‘Locke Patent Steam Pumps. 
















mm ATR AND AcID BLOWERS. 











For fi fire aM EL refineries, Keowee 
lines, etc. Pumps and Blowers fully pent oe 


YOUNG & LOCKE, Titusville, Pa. 
Box 991. 43 





W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 


@. W. STOCKLY. President. 
J. POTTER, Treasurer. 


J.J. TRACY, Vice-President. 
N.S. POSSONS, Supt. 





ccs IR 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 35,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET 0UK AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC CO. 


CLEVELAND, OHIO, U.S.A 
AGENCIES EVERYWHERE, 98 





Fox. "‘Twarret and Sveeda 





LATHES si 

And Brass Finishers’ S Eg 
TOOLS. ies 

CACE MACHINE WORKS, * =i 
Waterford, New York. ~” a? 











FROM 44 TO 15,000 Lbs. WEIGHT, 
TRUS TO FATT Pe oe sound fo 


EEL 








NEW YORK. 


Cheater Ps. } 407 Library 8t., Philadelphia,Pa 


Novelty fron Works, | 


Nobles & Sherlock 


PROPRIETORS, 


IRON FOUNDERS 
Architectural and General 
Jobbing Castings. 


Lizht Gray Iron Castinesa specialty — 


Also manufacturers of COAL MINE 
CARS. Corre:pundence Soliciued 
ANTON, OTTO, 


































MECHANICAL DRAWINGS. 
Special Machinery Designed and 
Built te Order. 
INVENTIONS PERFECTED. 


Detail Drawings of Engines and Hydraulic Ma- 
chinery promptly made. RKepairs and 
ight Manvfacturing. 


J.K. WILLIAMS. 643m 107 Ash $t., Akron, 0 





WEBER & LIND SIGN WORKS. 
Artistic | 
Cor. Ontario & Huron Strs., 


an fh caeg o. 
Cards; Silk Banners, B Flags and 
Ow ss g; Care ood 


Metal, Glass end Chath 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND, O. 











i. oes “ Avwaings & Tents “sorption” 
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TRADE REVIEW. 














The STANDARD TOOL Co. 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS, 
Straight Shank Drilis, 

Machine Bit Drills, 
Screw Driver Bits, 

. Bit Stock 
Drilis 












Sockets, 

Hand and 

Shell Reamers, 

Standard Gauges, 

Milling Cutters and Special! 

Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 














MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 
Cc. & G. Cooper & Co., Prop’s, 
Manufacture 


Corliss Automati¢ Cut-off Engines, 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, aa Heer: with Girder, 
x Frame. 


PORTE DLE ENGINES, Center and 
Side Crank, 6 to 40 H 


araopoy ENGINES, 8 A. 18 ‘ans P, 
MILLS, E “we tandars 
gh Pony ~~ ot 
and Late Puy, with Sef-reo 
ree Locomotive and Flue Bollers. 


Send for Prices wae Doneet oN Circulars. 115] Address C. & G. COOPER & CO., Mt. Vernon, 0. 
pti Dette as, Seth. Cleveland. ©. 





| nteemeeneliacmeeiaca eee 





The Eureka Furnaces. 


Are the ONLY SELF-FEEDERS for SOFT: COAL, 
and are equally adapted for 


HEARD COAL or CORE 


With unequaled record for efficiency and economy. 


“New Champion” Stee! Furnaces 


Piate 
Second to no surface burner in the market; for 
Hard or Soft Coal, Coke or Natural Gas. 


THESE FURNACES ARE MADE IN 
VARIOUS SIZES. 


And arranged for either brick or galvanized iron casing, 

and soo phased water our own Ao rvision. Satee wx. 

1 a Furnace for your ence, room or 
church, call upon us, or 


Send Postal for Catalogue with 
Testimonials. 
AGENT WANTEDJIN EVERY CITY. 


y THE BRYCE FURNACE CO., 


DAYTON, OHIO, 
PATENTEES AND MANUFACTURERS. 03-ly 


Corliss. (f- ine Lane & Bodley Co. 


Manufacturers of 





amt et 


STEEL Sonam. 
Feeti Water Heaters, 
_ ad SHAFTING, PULLEYS, GEARING 
Pee — THE LANE & BODLEY £0. 
—_ Nos. A NGINMATT OF 











(INNER ENGINE CO., Ene. rx 


ENGINES AND BOILERS, 


More than 2,000 in Use. 


Send for Illustrated Catalogue and Prices, 
54 





Hamilton 
Ohio. 


The Long & Allstatter C0,, 


Double, Single, 
Angle-Bar,Gang, 
ae maenggt oo ka 
Boiler, Spacing, 
Gate. Multiple, 
Beit and Steam- 
Driven 


< Punches and— 
; —shears, | 


OVER 300 SIZES. 





Send for new Catalogue. 


Shapers, Engine Lathes « Drills. 
Lodge, Davis & Co., 


pater ace Ohio. SENv FOR PRICES. 





5’’ 20°", 26". 32” Shape iT 

Pie, 19%, 21°’. 24"", 27° dine Lathes WILL 
70", 24° pright Drills, PAY 
25”. "28", 32’, 40’ B. G. P. F. Drills. you. 





: HAMILTON WORKS. 
William Tod & Co., Youngstown, 0 


Porter - Hamilton Engine, 


50 to 500 H. P. Modern Design. 


PLAIN, STR9NG, EFFECTIVE, ECONOM- 
ICAL. COST LESS THAN ANY OTHER { 
FIRST-CLASS ENGINE. 


Blast Furnace Engines on hand. 


Prices and Description on application. 
Also a stock of other Engines (our make}. Mention this paper. 


LOO ! 


The Curtis 3 Horse Power Engine 
and Boiler, 


—All Complete— 


$170.00. 


The best & cheapest engine in the market. 








Orders were booked for in + these engines 
ing July, 1 


Address 
Spencerport, N. Y. 





F. J. CURTIS, 





Lathes, Planers 
SHAPERS, 
DRILL PRESSES, 
Wood-working Machinery, 


Engines end Boilers. 


Wood Split Pulleys, Shafiing, Hangers and 





H Couplings. Write for Prices—it will pay you. 


Sherriff & Ashworth Machinery Co., 


80 Water Street and 98 Ist Avenue, 92-ly PITTSBURGH, PA. 


Erie Engine Works. 
EK. H. JONES & CO.. 


Cleveland, 0. 











Stationary, 
Detached, = 
Portable, ’ = 
Semi-Portable, uA 
Agricultural, | 
§ Portable, =] 
So 
Stationary, ; 
coe 
Vertical, cA 
J 


Send for Catalogue and Prices. 





“MAHONING BOILER  MORKS 
PIPES-STACKS BEAMS ROOF TRUSSES: 
‘ IRNACES-& ROLL tae MILL WORK. 
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W™.B- POLLOCK 4 Ow 


























